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Abstract ofWO9805641 

Novel fluoridated 1 ,4-disubstituted piperidine derivatives represented by general formula (I) or 
pharmaceutical^ acceptable salts thereof, wherein Ar represents aryl or heteroaryl having 1 or 2 
heteroatoms selected from the group consisting of nitrogen, oxygen and sulphur in which one to three 
hydrogen atoms on the aryl or heteroaryl ring may be substituted by lower alkyl, etc.; R<1> represents 
C1-3 cycloalkyl in which one to four arbitrary hydrogen atoms may be substituted by fluorine; R<2> 
represents saturated or unsaturated, aliphatic C5-15 hydrocarbon in which one to six arbitrary hydrogen 
atoms may be substituted by fluorine, aralkyl, arylalkenyl, or heteroarylalkyl or heteroarylalkenyl having 
one or two heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur, in which one to 
three hydrogen atoms on the aralkyl, arylalkenyl, heteroarylalkyl or heteroarylalkenyl ring may be 
substituted by lower alkyl, trifluoromethyl, cyano, hydroxy, nitro, lower alkoxycarbonyl, halogeno, lower 
alkoxy, amino, etc.; and X represents O or NH, provided that at least one of R<1> and R<2> has one or 
more fluorine atoms. Because of having selective muscarinic receptor antagonism and being excellent in 
oral activity, persistence of the action and dynamic in vivo, these compounds are useful as efficacious and 
safe remedies or preventives with little side effects for respiratory, urologic and digestive diseases. 
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(57) Abstract 

Novel fluorinated 1 ,4-disubstituted piperidine derivatives represented by general formula (I) or pharmaceutically acceptable salts 
thereof, wherein Ar represents aryl or heieroaryl having 1 or 2 heteroatoms selected from the group consisting of nitrogen, oxygen and 
sulphur in which one lo three hydrogen atoms on the aiyl or heteroaryl ring may be substituted by lower alkyl, etc.; R 1 represents C,. 3 
cycloalkyl in which one to four arbitrary hydrogen atoms may be substituted by fluorine; R 2 represents saturated or unsaturated, aliphatic 
C 5 . l5 hydrocarbon in which one to six arbitrary hydrogen atoms may be substituted by fluorine, aralkyl, arylalkenyl, or heteroarylalkyl or 
hcteroarylalkcnyl having one or two heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur, in which one to three 
hydrogen atoms on the aralkyl, arylalkenyl, heteroarylalkyl or heteroaryl alkeny I ring may be substituted by lower alkyl, trifluoromethyl, 
cyano, hydroxy, nitro, lower alkoxycarbonyl, halogeno, lower alkoxy, amino, etc.; and X represents O or NH, provided that at least one of R 1 
and R 2 has one or more fluorine atoms. Because of having selective muscarinic receptor antagonism and being excellent in oral activity, 
persistence of the action and dynamic in vivo , these compounds are useful as efficacious and safe remedies or preventives with little side 
effects for respiratory, ufologic and digestive diseases. 
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2 ->^;U>^D^>^;U^ ^;Ug, 3-^;l/->?p^>f- 
;M^;Ug N l -xf-;Ui/^a^>f-;u>f.;|^ N 2 -x^;|/>> ? p^>^ 

2- ( l -^f-;l/*>^p^>^;U) x^;Ug N 2- (2-^;U<>^ 
o^f^t,) x^;i/S> 2- (3 - ^;L/»> ? D^y*;U) x*;Ug % 2- 
"(1 -xf-yl/S/^n^v^/U) x^/Ug, 2- (2 - x^;l,-> ? p^yf- 
;U) x^;pg, 2- (3-if*i/?p^>^) x^;l,g N i-y^,^ 

£p^*Wt/p< ^;l/g > 4 -yf> n's+j/^Mf-yHk ] -x^yl/y 
^P^S^M f-;Wg N 2 -x^;t/v^ p/\^;/;M^,vg % 3 _ x ^ ;l/i/ 
^n^v+v^y ^;Ug x 4-xf-;l/->^ D /\+y;Mf^Sx ^^D^+> 
;l/x^;l/S, 2- ( 1 ^/t>>>?p^*«/;l,) xf-;|,g N 2- (2-^^ 
;l/->^n^+->;U) x^;Ug, 2- ( 3 - J ? n^* x^;U 
g x 2- (4 -^^U-^P'S+Wl/) x^yl/g, 2- (1 -x^l/v^o 
x^;US> 2- (2 -xf-;Ui/^o/\+i/;U) xf;H x 2- 
(3 -x^;V->£p'\4 i WU) x^;ug N 2- ( 4 - xf-;l/-> ? d^\+ 
x^;Ug, 1 - J+JVi/twszf^jVJI-ji,^ 2 - / =f-)\,v £ p^7° 

^M^Ug, 1 -x^;l,v/?a'V/f L ;Mfvl/g, 2-xf/l/->^D^ 
^/M^/Ug^ 3-x^;t/v/?p'v/^,|,^;i,g x 4 -x^;U-/ ? p^y 
^M^;Ug> 2-'>^D^f-;l/x^;l/S % 2- ( 1 - ^ f;k> ^ n^y 
x^/t/g, 2- (2-/*;US/*o/v/?-,i/) x^;bg, 2- (3- 
^ *7l/$/£p'v7f-7t/) x^;i/g N 2- (4 ^;i/>^p^y^;U) xf- 
2- (1 -xf;l/y^ D ^f;i/) x^;Ug N 2- (2-x^;i/->? 
p'V/^U) x^g, 2- O-x^kV^p^^) x?-;l/g x 2- 
(4-xf;l/->^oVf;l/) x^Ug, 1 - y 
g^ 2 - yf-;l/>^P^*^^;Uy f-;Ug > 3 p^-^^;uy 
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g> 5 -xf;k>^D*^f^f;l^ % 2- ( l -y^;Ui>^D^^^ 
;u) xf;Hs 2- (2 -y ^;Ui/^o^"^f-;l/) xfvl/g, 2- (3-y 
d^-^^;!/) xf-;ug, 2- (4 - > ^;u->^ p*? x^;b 
2- (5 -t*)Vl/9 u*>?=t-)V) x^;Ug^ 2- (l-x*;l/^p 
x^;l/S> 2- (2 -xf7l/->* a i^;Ug. 2- 

(3 -x^;l/i/? p^-^f-;i/) x^US. 2- (4 -x^;t/y £ p*? ?• 
;U) x-f;Ug, 2- (5-xf;i/i/?Dt^f;l/) x^;Ug s l-7;M" 
p- l -^p^f-wi^f-vi^ 2-7;U;f pv^p^+wm^i^ 
3-7;l/;fp p^WM ^71^ 4-7;M*n>'£ D'vfrWM 
g, 1, 1 -i^yl^P- 1 -i/^pM^/M f^Ug^ 2, 2-^7^ 
p->^p^\+->;py^^S. 3, 3-^7;l^P->?n'\*->;i/y ^/i/g, 

4, 4-^7VU^-p>'^P'N+>'-'U^f-^K> 1 -7;M-P- 1 P^ 

zfj-frJTJi'&s 2 -7;u^-p->^P'N7^yuy 3-7;M-Pi/? 
p^7^;M^/i/g, 4-7;U^Pi/^P^7^^y^;U^ 1, l-£>7 
vM*o- 1 -S/^P'VT'fVk* f-/Uit % 2, 2-^7;1/^-p->^p / ^7'^^ 
^?7Ug N 3, 3-^7^^Pi/^P / ^7'^^y f-^g> 4. 4-y7;W 
p^p^vt^/W^US^ l-7;M-p-l- (3->^;Uv^p^> 
;P) 2-7^o-3-^f^>i'D^->yMf;i/Sx 3-7 

/^p-3-/^;U , >:7P / \*i/>'Uy l^ug, 4-7/M-n-3-yf7P-> 
^p^-WMfvi/g. l. i-;7Md-i - (3-yf;i/y^D^ 
y^;PS> 2, 2--;>7vM-p-3-y P^-wt/^ ¥■;!/ 
g N 3- h 7May f-zui/^p's+v^y 4, 4-i>7;M- 

p-3-y -f/i/>'^p / \^r>'^^^^S> l -7;M-p-2-v'£p'^>f- 
;Ux^;Ug N 2- (2-7;U^P->^P^>^;U) x^;Ug, 2- (3-7 
/M"P i/? P^>3^U) x^yUg^ 1, 1 -^7;l/^P-2-i/^P^>f- 
/Ujn^l/g. 2- (2, 2->7;M"n>'7P^> : f;U) x^/l,g N 2- 
(3. 3-^7;Vto>>^D^>f;l/) xf;H, 1, l-i?7;M-p- 
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2- (2. 2-i?7^Di/^D^Vf/l/) xf;^ l f l-ifyju* 
o-2- (3. 3-*7>M-nS/?D/*>^,|,) jn^ypg^© y ? D 7;^ 

^VS> ^:7n^7*f-<J-f>ynt:V^ y^o^fijf>^;H, -> 
*^S^&tfC;ft£©ff&© l ~6^©tK^1S^^7 7^T«^/:y 
«H^a:7°DtVl/7°o^.z./Ug, >^ n^Dt°^^;l/g N i/^a7*a 

y? p^>^/1/^ y-r^/Ug. y^u^i/juy u ^;m, : s>7u^*y 
^ ? a * ? a ^-frgm&U z. *l b ©ft 1c© 1 - 6 {i©7K#J^ : f 
>?UT ^+;U5t±©ffi^©7k^^*«7/L'4^ST'l^ £*ITI ^ t 
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fvHL pyx— /l^P tVUSs '>^d^s>-t.=-;M f^Hk i'^P'N 

x;bx^/l/g s (1 -J* At- 2 - p^>-f x;U) ^ f^UK* ( 1 - ^ 
3 - ^ta^y^—fr) (2 -y^U- 1 -S^P^f- 

x;i/) y^yl/g, (2- J*Jl-2- i/fvOr-fr) *?Jim, (2- 
y 3 - •/^n'Of-^) (5 - y 2 - i/9 uKy 

-r-jl) (5 l - P^v-fx^) ^^S. (3 

1 -i/^P^>x-;U) (3-y^;P-2-i/^p^ 
>t^;W y f (3 -t - •> ? p^ >xx;u) * 

(4->f-;U-2- p^O^x^) ^^;US> (4 i-A/- 1 - 
a^>x-;u) ^ f ( l -y ^;u- 2 - P-^^-t?-^) 

(1 -;<5 L ;l'-3->'?P'MH7XVl/) > ^Ug x (2-^f-^-l- 
•>^p^\+-tr— ;U) /J-JV^ (2-J3-Jls-2-->tn^3r-b-Jl>) / f- 
7U*s (2 -/^JV-3-iy^a^\^^;U) y^;Ug. (S-y^U-S 

- -/^ w\*~t-Jl) ^f-Jim, (6-^^;l/-2-v^p^-fe~;U) > 
f-^S, (6->f-;U- 1 -•>^P^\+-fex;P) (3-^f-;i/- 
1 -i/^p^-trx^) y^yl/g, (3-y^;U-2->^p'\+-b-yl') 

- 3 - ist p^\+-t?-;U) (5-/1-JV- 2 -y^o^t- 
;U) (5-^ l - v?P^*-fejL;l,) /^Jim. (4-^ 
^/U- 1 - ^ ^ p^*-t?x;u) y ^Ug x ( 4 -V 2 - •> * p^-fc 

(4-^5 i ;U-3-->^p'\*-fe-;u) ^^ug. ( l - 
2 -i/^p^y-r-^) >^^S N ( 1 -/f-jV- 3 -v^D^y 
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■r-/U) (1 - yf;l/-4-i/^D^f-;l/) y^;ug s (2 

yf-;!/) >f;H, (2 -y ^/U- 3 - n^^f--;P) yf-;l/g s 
(2-^^-4->^D^T-/W p^t/g, (7-yf;l.-3-.>^ 
d^^x-^) ^^^S. (7 2 -v^D^T-;!/) y^u 

®s (7 l ->^d/\t*x^;U) 

^^;US. (3-y^;u-2-^^o^y^^ ; u) yf- 
Jm, (3->f-yl/-3-t/^p^x-^) y^;Pg N (3-y*;y-4 
-i/^o-s^x^;i/) y^;l/g % (6-y 3 - •> y- o^t^IO y 
f-^Sx (6->^;U-2-^^D^yx^;U) ^;Ug N ( 6 -y^;U- 

i-->^DAyT-;v) y^ug. (4 -jtju- i -i/^D^r^u) 
y^;u» N (4-y^;u-2-i/^D'\7'7 1 -^) ^f-;bg N (4-^^.^ 

- 3 - /?j\,g s (4 -y 4 -i/^D^f- 
;U) y^U®, (5-yf;l/-3-y^D^f-;P) ^;US> (5-/ 
^;l/-2-i/^p'\7 p T-;b) yf-;bS s (5 1 - 

-/y) y^/i/g N (1 -y^;i/-2-i/^D^^x-;U) (1- 
3-is?a*?T-M (l-jt?;\s-4-is?vt? 
S1-;um^ (2 l -yfuj-tf-sLfr) (2 
-^f-;l/-2-->^n^^x^;l/) /f^yg, (2-^f;|/-3-y^at 
^f-;l/) ^f;^ (2-yf;l/-4-y^pt^f-;l/) y^;yg x 
(8 -J?)l>- 4 -i/fiaXtr-J}/) /^-Jim, (8-y^;U-3-i/y* 

(8 -y^;y- 1 -i/y-o^y-x-/!/) (3-^f-ylz-l- 
•>^a^-^x-;W U-JVm, (3-J1-J\<-2- S=3- 
(3-/ ^;U-3-iy^o^^x-;U) y^;yg N (3-^f;U-4 

— v y* d ^" ^ •7-—JI') /^-JVM, (7 -y 4 -i/^o^-^^/i/) y 
^/y«, (7-y^;P-3 -i/^n^-^-f^;U) y^i^ U-y^yy- 

-2 -->?a* y^7l/g x ( 4 - > f-A<- 3 - >> ? a * ? 
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f-;U-4-i/^n^-^7 1 ->'U) ^^VUgs (6 -^f-^l/- 2 -v'^o^^t 1 
>f-^Ss l - •/^o^j-^x-v'i/) >f-^Ss (5- 

(5 ^;i/-3 - v^p^^x-;u) y*;i/£s (5 
4 - s/£ d*?t^;U) ^ dftb^fttc© l -em 

frl&B. 7 ;Mr £ ft T t^T J; t * •> ? d r — )V7 ; 
kJ^S/? n^n^^yU^n^-yl/S^ o7°o^-A'7*-r-;l'g N 

© 1 - 6 {B©7kf$^#7 «v ^iH 1 ft*: i/ y* d 7)l>r-Jl7Jl<'r~ 

[j 5 ;u*7Ug mr v ;u*^g0S-h©£S© l ~ 3 ® o^m^ a® 

r;i/3+->^7^^-^ ^Dyvj^T-, fi^7^^ + ^S> 7$ygXli 
{£i^7>'l/+^7 ^ /"STg&SftT^Tk^o ) J £l*:fcB&XliS&£ 
ftfcj^5$tifc7~l 2»75/P4-A'»£;gcftU fl]x.tf*g&Xli-t3e©B 
&S-Cfi&£ft/^>v?7i/«. 7xW», 7 i ^V7af;i/S, ^-7^ 

T7 U -;P7;uy-^« (^7 «J -)VT)\<>r-)\'%.<om±.®&&<D l ~3 

-hnl, {£^7^rj + ->^7 7P^-^S. ^oym M7>U=i + 
^8, 7; ;%X\tmL7Jl*Jl>7 z ;m?W&$ftX^T*>U\ ) J i: 
l2*g&XI*B&£ftfcI£3glfc 8-12 MOT x ) -JlsTJVr-frmZ&W 
U ^]^li*gmXli±ie©§^ST'S^$n^7x-;U7°o^;US > * 

7 f-A/7*n ma Z. tt<X £ Zo 
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t- oM^^-TS^f d 7 U -;l/7;l/*7l/g (^fD7 U -;U7 ;U+ 
©«±0flE*© 1 -SfflOTk*^ WfiftT^^S, h 'J 7;^D^f;l/ 

^Ttxfct^ ) J tit. «IAtf*«(IXtt±IE©«MlTKft*nfc2-e 
•;^/M*;i/g N 2-^7 

x^;M*7l/£, l-^^'/U;M^yl/j| x 2 $r«/U ;M f7i/g, 

2- t'p'J 3 - kfn >J ;py f-vl/g, 2 - tf U ; y. 

4 - bf U 5 fypg % 5 - t? >; 5 SJ^/M 37Ug, t'7 S?^yu 

3-hTy^S?-;Mf>A«, 4 - f'J ^ f./Ug, 3-* 

y;M*/HS % 7-*y >;;M^,ug, 8 - + y *;ug. 1-^7+ 

5->rv+y y;M*>ujk e-^v+y «;;M37ug, 7-^v+yu^ 
y^yi/S, 8-^v*;»jw^ 2-^>>/fx-;Mf;H N 3- 

3->f>KU;M*/ug N 4--r>K';;M^;U 
S> 5--<7KU;M?7Ug, 6->f> K'J;M fvUg, 7--f>K'J;M 

Ss 5 -OX-f ^ V'/^jv/ fyi/g^ 2 -K>'/^77'J;l/^ ?7Ug^ 4 
-^>7f7>/'J^^S, 5-/<>w/'J;Mf;H, 6-^>y 
f-7'/»;;M^;US, 7 -'O'/fTV^M ^;l/g s 2 7*^.9-7 
V;M^;ug, 4-'<> i /m , /')WfA|, 5 -^77* *-*7»j ,u 

;l/g, 2 -^;>775-;l/y ^7l/g N 3 -^>77^ji;m ^/ug s 4-^ 
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>^US> 7-^>>/77-Wf;VS, 2-f'J i^/l/X^/Wg, 2-fcfy 
i>;l/7o 3-fc'U 4-t , y^/l/X^;Ug > 2-^7 

♦/y ;Uxf-/l/g* 2 -^xx;t/xf-,>l/g x 3 -f-xx;l/xfvUg N 
^ y ij yUx^Ug. 2-^5 U ;l/Xf-;P* N 3 - fcf 5 V 'J ^x?-;i^ 
4 - f 5 V U ;Ux^;l/g x 2 - 7 U /Uf^I, 3 - 7 'J ;UX^;l/g x 2 - 
t'q U ;l/x^;ug x 3 - £ P U ;l/xf-;Ug, 2 - b* U $ -;x;Wx^;Ug, 4 

- tf u ^ i?x;l/x^;l/g N 5 - bf »J $ i>x;t/x^g, fcf-5 i>xvl/x^ 

3-£y^x;l/x*;l,g, i-MVr'Js.A/x.f/WL 2-*xi?;U 
xf-;Ug, 2-'s>7^xx;Uxf-;l/g, 3 -K>y*^xx;l/x^;l/^. 4 
-^y/f-xx^xf-^ak 5-^>7fi-;^f^S> 6 -O'/f-x 
x/l,x^l/g. 7-^>7fi-;l/if;t/S, 2 ->f > KU/l/xf-ZUS, 3 

- -r > K 'J yl/xf-;HI> 4 - 4 > K U ;Uxf-;l/g s 5-^>K'J d/xf-;p 

6 - -f > K U *xf;H, 7 - -f > K'J ;l/x^t/g N 2 -'OX-r $ ^ 
yij;Px^;l/»> 4 ; ^7y;Px^;t/g N 

;Ux ^ 2 - ^ > 7*f- T V U ;l/x * 4 - ^ > T '/ U /Pxf ;U 
S> S-O^/f-TW^x^l/S. 6— O'/^T'/U^x^A*, 7- 

0'/^7'/y>i/x^;wSx 2 -^v y*y/i/x?-/ug x 4-^>y 

^+-9-y , 'J;l/X^;US > 5-^>7**"9°/y4/xf-yl/S % 6-^>7*+ 
■9-yy;l/xf-yl/S % 7 -^>ym v /'J ;l/x?7l/g. 2-W75i^ 
xf-;l/g N 3-^>77^x;l/Xf-;US x 4 -^^77-5x;Px^;l/S > 5 
-^>77 5-^xf-;l/S, 6-<>77 7-;vxf;^ 
x;l/x*7l/£l?*#tf 5 1 So 

r^n^s K^ : f&t>'iigiim^^.t»^si$ANb^iirns 1 -2^©^ 

;ug©Jg±©ffi£t© 1 ~3 ffi0**Jg?ttffifft7>Mrrt/£s h'J7Mo> 

*lT^Tt>J;^o ) J tit, Witf*fll»XU±f2©B«HST*ll**nfc2 

- tT y i?;U7 a^x;i/», 3 - h° 'J ^;V7d ^xyi/g, 4 - h*'J >»;l/7*o ^ 
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x-^yo^^^S, 1 --f i ^VU^l/Tr-A^ 2 -4 l W)j[,7a 

3 - t'n 'J yUT'o^^g, 2 - h° >; S it-jlT'nK-ji^ 4 - £ U 

3 - 1: >J /^xyl/yq/^;H, 4 - t''J yi/—jV7v<-;m, 
2 - ;l>7 o ^;l/S, 2 ;U7 d ^jUSX ii 2 - 4 > 

47PS£*U #J*.tf, ^/ug, ^f-yus, /oh';H, -fv^otfA/ 
7*;Pg, -fV^l/g, sec-7fm t-7>;l^ 

rfi«7/u3*->*j K^itti^6ffl«Daii«xtt^tttto7 

7* h**>*^/?K-yHt % s e c -7 S/ */!/#.=. Afc, -f 77" H + i/ 

* f> * ■> -h Jl< £ ft -5 o 

\T 5 A,*fr**-sij tit, &*»7~1 0fflO75W 
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t > >r ? -JVm<DT )i>* U r > * * - A/JB-efiM * *i^*«H£**ffet * o 

A*«©ffitt7^*7-f** : «Atf7x-^7-bf*l, 7x^i/7t 
•> # ;UsK-;l/S % V 7' h * -> * /UiKi t - 7" h * ♦> 

S ; A*.!* h 'J t *ji< •> 'J t - f+jiv/ 'J ^SfeiffiTii/ 
fc7 ? ysxfcfiJHT^+^T $ /IWJ U\, 
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(1) Arji7';-;USX(ig^M^ BBR^&OTKIIJR^^tt*^^ 
ZMiitiZ 1 -2ffi®/\7 : -pM ; f^W'rs^xa7U-;US (R7iJ-;vi 
R^tp? U -;u£©«±®tt*® l ~3{l©7k^lI^li{6®7/U*;i/ 

*;1/^Cji;US n ^ny>|g^ ft»7/U3 + i/S, 7 ; y SXteM7;U* 
^7 4 ySTg»$nTt>TfeJ:l\ ) £«u *-Ct>*B»X«±S5IB«l 

2. 2-^7;U;*ov'?o73 L ;l/g > 3. 3 -i?7;M-a i/y- D7*f 
2-7;M-Pi/?n^>^;i/g N 3-7/l/toy^D^>f/l/S, 

2, 2-i?7;U3TD->^D^y^US > 3. 3-^7/VtPi/^D^>^ 
S> 2, 2, 3, 3-fh77/l/tny^a^yf;l/S > 3, 3, 4, 4- 
f h77/l/tay^a^yf/l/S N 2-7;^d>^d^->;^ 3-7 
;M-p •>?a'\*->;i/g > 4 -7;m-d o^*-/;^ 2, 2--J7JI 
tny?D^i//H, 3, 3-i>7/l/tDi/^DA+y/HRD : 4, 4- 

-7 >V* u is ?v71-jl^ 3-7Wo^?n7f/l/S, 2. 
2-^7/U^-a->^D7>;bS > 3, 3-^7WP->7n7f/^ 2- 
7^D->^o^<>^;l/S > 3-7Hoy^p^yf;H, 2, 2-^7 
Wpy^P'Ofjl/S, 3. 3-y7/l/tny^n^>f/H N 2, 2, 

3, 3-f h77/l/toi/^D^>f/H N 3. 3, 4. 4-fh77M 

^i/A/^ 4-7;b^-ai/^a^->^S> 2, 2 - «77;M*d d's 
3, 3-y7^to-/^p^y/H^4, 4-i?7;M*o>' 
y- d ->A/&a<ff $ L < > ttK 3 . 3 - v> 7 A'* p •> >? n ^ 
£ U\, 

(3) XliOXttNH**U *-et>NH*<ff*U>o 
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(4) R'ttffiB© 1 -6ffl©**ISW7.y*lS^-ClBiftSnT^Tfe«t 

Stf ft* 1 — 2 ^©^r oiKttS^fDT >J -AT/M^SS b < It 
^fa7U-^7;i/^H (K7^^*^Sn 7U-^7^— ^S> ^ 
7D7'J -;b7;l/+;bSSO f ^-r o7 'J -;l/7^7x;i/S©H±©tt^© l 
~ 3 ^Tk^jgTOte® 7 ;U*;Ug. h U 7 /u* a y <> 7 y 7k 

+^K> 7iysxiifi«R7^*^7$y»-cK*$nTv>Tt > «fc^, ) * 
cfc^Tie^ [in 

_Gh "i < r _R€ [n] 

R b R d 

fi»**U R'S^R'B^n^nTKSRKi 1 **^ Xi2RWR c (i- 
ii^ioT^MU R\ R d &tfRMili3-£b<l;i*Biltt^ * 
n^n> jjc*^. fi»7;i/*;bSXttK«tt3-'8fii©->^D7;i'^u* 
5gb<ii>?P7;W7~;l'££3hh!>\ «lMiR b iR i XJ4R ,, tR , li, 

K ^ T SSRtt 3 - 8 fi © ♦> ^ p 7 ^SX « •> * p 7 ; Wr - 
to&*l&ifrt&f> ] TjpSftSS* ^>-7;i/S> 7x*f;i/S, 7x-;U7° 
d h*;u» N 7 ii;l/7a^-;HXtt 2 - bf 'j ?M fJU** 2 - tf U 
x^ug. 3-f'J 4 -try 5^ 

> fvi/g* 1 -Y 5 ^7 U ;m f-^Sx 2-4 I fr* f-^S, 4 - f 
«^/y;Mf-A«x 2 - 7 y ;M ?-/i/&> 3 -7 >j;i/y ^;i/£> 2-trn 

•JWfA'i, 3 - h'p iJWf^H (fib. R^Vi^l/SU 74^ 
7x-;u7Pb';uS> 7xx^7"p^-;i/SRa f ^-rP7'J-yV7^* 
;l/«©JS±©ftjg© 1 ~3{@©7K^^ lifi«7;t'*;i/S. h y 7/M-p> 
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Ss ->7y* N Tk&g. -hag. fi^T^n+y*;!/*'-^ A D y> 
Mi% 7*y«, fi*T^*;i/7iySX«fi»7;U3 + i/*TH«l$nT 

(a) -UK [III] 

Ar 

HO — I — COOH [h] 
R 10 

Artt7i;-7i«xttMJ5i^ iWfR^Rtwmiir^&tt*^ 

*>£Stf;ft* l~2 iffl^TDls^ft ^fn7>J -;US («7'j-;u 
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(S*®£f5tti^JM*£s [ I V] 

HXH^N- R» [iv] 

X t 5-15 L < {S^fiSfDOlgJ»^^7K^S. *«3g 

U< li«^$ti/cl~2<i©7k^SX(i^+vS*W-rsm^5~l 5{@ 

-mxu^h?> mmm?&im.nm=f frZKzm^matiz i ~ 2 

7;i/y^.;Ug ({B L> ^75;l/*;l/g N T U -)17 fr^r-Jl^ ^D7 
>J-;t'7;M^l'S&t>''vfn7 'J -A7J\''r-)l>&®m±<D&MC> 1 ~3{@ 

-hnS^ fii(ST;u=i + ->^;b^;bS. ^Dy>jg^ &®7)V=i*i/ 

^ <hs^$^ r ■ °xa R>°t><*®m% u < imm zntz 1 ~ 2 mco^mm 

(b) ±IB-j»SC [III] ©rt7Utf>&X<**©££1&m$l*£- «5£ 
[V] 
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HX- 



N- E [V] 



zit&®x\t*<DmkRfc$^ m>tiz,-m. [vi] 



Ar, R"\ XRCKEIilljse©^^^^] T^^n^t^» 
Jft«»Lfc8U [VII] 

R 20 -L [VII] 

(c) ±IS-«^ [VI] (Dit£®Zl%®mLtz'i^ -jftzt [VIII] 
R 2l -CHO [Vffl] 

J: i ^&tm& 4-14 iioflaM l < to**m0nm&4t*mm* *&mm 
b < * titz i ~ 2 #®tkksx « v w-r S 4 ~ 1 4 {1 

iitlZ I~2^£D^xdJI^^S^xD7U-^S, ^XD7U-;U7 
;u+7US^b< li^xP7 , ;->'P7>'l/^-;i/S UIU &7'J-;i/g s 75 
;U+;US N 7U-;U7^<r^US, ^xo7U-;bg, /\x d? U -;l/7;l/ 
+;HS^fD7 >j -^7;U^;Ug£>SU;©ffigcr) 1 - S^CDtJc^MT 
li{£®7,rt/*^g, h'J7;U^Dyf-;uSs ^7yg, 7k&g x - hag. 




N 



E 



WO 98/05641 



PCT/JP97/02600 



T±IB <t TO© R ' 0 & R 2 ' ©SlftK JC*?f 9 - 1 ic «k ») 18 it* S d <h 

±IS5^ [VII] fcfc^T* LKJiiX&ZtlZ TJlftgtSJ tLT 

$f>{^s JhlSSC [V] Rtf [VI] fcfctvc. EKcfcoT^SftS R s 

&ili5$^l*l (a) KfcOT, 5C [I I I] ©*;l"J-:>BKi> ^ [IV] 
04fc£« « i ttffi£M®##T XK&& L26<?;ft> Tte-^^ 
[IX] 



Ktt\ Ar, R'\ XR^R 20 liBl}ieolf^WrS] 

±8E»£Rjfc£fc^T. tti^M^tbr^ffl$n^^ [iii] ©#;u** 

So 

n-Sx flJ*^ N, N' -/y^n^i/;!/*;^^; h\ 1 -x^;u- 
jWff*U\> 




Ar o 



15 



[IX] 
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[III] ©<k£ttl*W=*fLTl~5i!§a, mn~2£*CDfEHi*gi: 

W; 3|ft 7 = > ; fji^ 4 - i? ^ f- ;U7 = y e 'J i? 

>*<ff*U\ 

Mibtli, W*(f % i?i^Ax-f^ f h5b Ko7^>, n. N 

dx^u>, Xtt±fgj$&©M£4&3W:f£tu #l:yif;l/x-f^ -r 
h-7tKo75> % N, N-i>/^;l/*;UA7; h\ xt*t>^ffH 

-20°C~1 0 0*C©«fflrttt-SCi*<^* s frfrSafrTKEfctt, £ 
5 ^p B 1~ 7 HIM, m L < li 1 0 M~ 2 4 mmX'^Tit L)6Z>Ztft 

^ [I i i] ©fl:6«jic*tt-55$ Civ] ®fc^X(i*att0ttffitil& 

^KJtCT^ictmiK affi\ SC [I I I] ©ft^«5I 

03 [IV] ©^t^«5X«*©«tt, 1~5*;K *?*L<ttl~2*;l/© 

Htj!£5£ [IX] 0*-y7*'J>^t£&fc, 5Et [I I I] ©*7/l/**> 

K*EiStfiS$**<*fc£»bfc8U 5C[IV] ©-(b^Xli-e©^ tiffins * 

£ [i 1 1] ®*fr#>&(DRj&immttkLxi^ wAtfx^^yMtx 

1*7 = K^RiSKfci^*;i/iK+i/;us©ffittfl:©fc»K:W«^t¥©^ 
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;^p'J b\ tv<0'fMo , J K«©BM8&rt;U#>K*oy K*iRG3 
3 -<!:rtn*3\ gftiXxMl, Still] ©#;U*:> 
H*S7*I-S£o-c, tfJi'tfN. N' -^i/^D^i/^l/t^'fU', 1 
-i^;l/-3- O-^^^l/TiyyDfyV) *;M?v*-f? h\ v>7x~ 

7*;M' = K> l - b KD+^^'/h 'J 7'/-;WW)N- 1 Ko*^ 
% ; 4 -ji hp7 x>-A\ 2, 4-^-hD7i;-;K 2, 4, 5-h 

«5$W-51t*<T^> ygteTS Kli> Still] ©*;i/«K>«*»ffiC 

S£oT, WAtfi. 1' -^M:-;l/->>f;^/-;k 1. r 

;Ut*X 5^/-;W %bKfcZ J ±ZZ£lz&t)®ZZtW 

Still] ©*^v«©RJCttR*i*i:S [IV] ©ffc^^Xti*© 

N-^^fWA7; h\ i?**D->, h*A^ ?no<> 

•b"^, Ste^U^ ^n^l/A, 0^>ft^, ^PDxrA MJ? 

Dnt>/^ f h7tFo77^ N, N- ^;l/*;l/A7; 
£j£SSl*> iiSs -7 0*C/j:^LKls6JCffl^S»«©*^ EF3:L<(2 

-2 0°C-1 0 o^c©«iBrti-r5-t^-c*«. 

tfc^atlll] ©*^*>«©Ki&ttB|i»«:tw*hr*S [IV] ©ft 

{*©«8^fc(SDT£**;i iiS x Still] ©#A>#> 

»©RJCttSI3M*l*^*fc»)S [IV] ©^ttXli*©«lil-5* 
»*L<«l-2*^©IEfflrtTffflPSwij&<T*So 
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-»5£ [IX] T*$ft**M:£1&*> R ,o a<*&f£gL<<*&^£*i 
fc 1 ~ 2 fflOfcKiEXtt:*-* V **W^*«*tt 3 ~ 6 ®<D •/ ? d T^*/l/ 
XT* R 20 *<*&ii£ L < ttftKd ft* 1 - 2 floftftSXK* 

mm* [ix] o-ft^jc*?^* ^ ^— ^©j^-c«h snfc7K»isacf 

77>7r-X;U*>SU IHMW^tr&tu RSKtttt 
tLXlU Witts «Ht7 f'j^A h;l/i>x,t/* 

*- hWtf^nSo ^*»a^LT{i, #tK^^/-;k #7kx*y- 
7K ^7k^h5t Kd75>, #*5>***>**«ff*U\i Kfcttaw, 

1 0 0°C, #F*L<ttM-8 0 B C©fflarJ=Tff-5Ci^-C*«o 

> N ^dd^7UA % f t>7h Kn75> N 7-tr h - h ij ;K ^ 

> f-A^***/ h\ f 'J >^OS/t*(c^S^S(i:$n£C^Stt^^ 
^X<iM©^«T-C. 0J*tf N E37.y-ft5SH % H7 .yft^x^Uj = j 
5SK> 7<yftitBHr£"7A x 7'Wfcf- h7 7*^7UT>^x^A > h U 7. 

*x 7 h i/;l^5©7 .y£ffc£lj£ 1 ^fi-^fljfi. £ L < It 1 ~2 

ffl^T> ff£L<tt-8 0"C~l 8O°C0«giT, 1 o»ra~7 2^fasjc 
-jftst [iv] x*i [ix] -c«$n*fl:^»^ R 20 *^$tl^T^ 

>T > ♦ ?-yyty7, (Protective Groups 
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in Organic Synthesis) , T. W. /'J-> (T, 
W. Greene) 1% John Wiley & Sons (1981 

S 0 

7J\y*u&Wt. M^Kteffl^T, t < fi#jO°C~|*J 1 0 0°C 

So 

8 0°COiglF*?©fflST'l 0#fij]~2 A^\m$'£Z>Z.t\r-&*)ftK>iri 

So 

a, 7^--«y tjw mt&mmmvimttm^T, &t t < it® 1 

2 0k g/cm 2 ©7k^ET{-x ff£ t<lii^0 e C~^4 0°C©|gHrt©a 
tk, m'^Xm (b) Cfc^T> ^-SPglCfc^S^ [III] 0* /WK 
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mmxm (a) fc*?tf*5£ [III] ©*«>»Xtt*OR«Sttg|##t 

5C [iv] (oit^tam&E&tmiizisTmii+zz ttfi-?£z 0 

fr< 0T»&*l5Hfta [X] 



*2a»c*ji^s atvn] Mtumts ^kj&dt. &&©?f3ET 
a [x] ©<t**« [vii] en^mta>m&\ts msmm^ % 

l =£Ji>htz o sc [vi i ] ©>([:&$ i - 1 . 3 ^^©fij^x-) vx'n t> 

-i^-T v^phVUi^ybTi > N N - y fvt/*;i/* y > % N-y^ut'D'j 
N-yf-TH^y*^ N, N-*y*/l>r l, 8-i?T1f 




[X] 
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t'i/^D [5. 4. 0] f>f*-7-x> (DBU) > 1. 5-i>71fe- 
•>^d [4. 3. 0] ;t-5-i> (DBN) W3iWi7J>; 

u -< v*y u ywoxmr i >&m-fk>ti, mm, n - sm v 

h°;u^^;ur i J^8?# U C AM? £ U\> 

$btC. afittXS (O Cffi-JffJEa [X] Oft^ttOa [VIII]© 

7/l/xfc KKJ:5»5nW7;M^WfcEl6li, a«\ R£ClH&tf*Rl3:$tt 
EffcflKlis »- 3 0°C~#?2 0 O'C, ft* L<\mo c C~fo 

i ooxttzztft-cg, Emma, mn, i o#ra~7Bfsu 

ft£ L < IS 1 0 £IS~ 2 4 tifffit-fZ Z. tfrXZ Zo 

**H)*Ax TK^t'if-^AT^S-^A, hy7*h*i/3k*ft*tf* 
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tf*Sft**** h V * A, i/Ty**^*^*^ h >J A^©**<kA« 
[X] ©ft£fc l t/Hcft L/Tn l *vUHWH*;k ff * U < I* l - l 0 * 

eubica^fcwaig (a) s (b) &ck ( c > -m^nsa: tn ©ft 

£«tix *na#B£ft]©^ife x «M.ttS/U*y^ B**MW«ffii^*7 

a -> ?§«t*aixiis^s • P2tM©*m©»tt^a«ffl^TWfi!! • ?it 
T-u^-Mttf*. «™tt#ajf©sr«wtt#tLrffffi-r*A< N *»iin©ft6 

♦RWoft^aaf^lW^HrSftT***^©*^^*, 

Si|*SaftlP©iiS©#SJc«t »)«fifc$*iS 0 
±K©2ffl:Ei»)»£ftSHft5* [I] ©ft^UKi, #&K<^»iftj;: 

ate**!* *fcifi{=ia^^3»*7 5 >^®mkt>% 

*3gnj?©xt [I] ©ft^«j|i % 
tftffl&tf i n v i t r oK*Jtf SS$#StfL^ffl^L, MIC i n 

"-^'J-^ (Hargreaves) £©#& [Br. J . 
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Pharmacol., 10 7|, 4 9 4 - 5 0 1 S ( 1 9 9 2*£) ] 
&.bTft->iz a -fttfr^ CH0Wi:M$^:ml-m5©AX^'J > 
I^T-trf- 'J >L/-try^- (Receptor Biolo gyftSU) 
0. 2nM [ 3 H] -N-y ^xat^ ; > (84C i/mmo 1. 
New England NuclearU) aWjfc^O. 5ml 
©5 OmM h U X-^SEs 1 OmM MgCU, ImM E DTASffi 
(pH7. 4) tJJ-CM («2 0-2 5°C) > 1 2 0$HaW h L 

fci/7X7^;^- (Packard A- 7 * ;U?-7°U- r GF/ 

tz 0 7^U*-£5 0*CCl£fffl%tm&. vy?U-?- (Packard 

mt7^ I/Jt [ 3 H] -N-y?-^ 

(Packard b^rtOh) TjfllDSUfco ttfc [ a H] -N-S? 

fi>&^y7 (Cheng and Prusof f) OJft 
[Biochem. Pharmacol. . 2 2i, 3 0 9 9 - 3 1 0 8H 
(1 9 7 3*f) ] KfitoT, WU#> KT&S [ 3 H] -N->^^X=i 



25 



30 
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K; (nM) 






n»2 


IXlo 






3200 


5.5 


590 


HJE0HO 


17000 


8.9 


1900 


2&*fflll 

/nVL' A/MM 


460 


3.2 


140 




8600 


30 


290 


Hfc0J14 


1400 


10 


140 


/T>/P A. 44ft 


1000 


3.5 


290 




550 


ao 


180 


§SJ6ffl2l 


50000 


22 


2300 


HSECT22 


13000 


19 


680 


Hlfe0J26 


24000 


22 


1100 


^J6W27 


4200 


20 


210 


HffiU>l3l 


10000 


19 


520 



J*XJ7V>%®totetiiMM (in vitro) 
1) JSfcB-7-y hS^lwte^5M 2 ^{*^^ 
^^ftliSsfeic^on^rto SD^iitt^-yh (3 0 0~5 0 0 g) £ 

tz 0 3 OM^mtVfz'ik, *;W< 3 -;k 10 -»~io-«m) 
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(KbII) 

*^^ti^«t^fo^o SD&ittt^yh (3 0 0~5 0 0 g) £ 

-tf^-Y (9 5%0 2 , 5%C0 2 j1M, 3 2°C) T'SSfc U^V^*? X 

Is|jR«[$^ 2®@©#;U'<3-/WRi|ffi£ , J 7 7 U>x©TOi Lfc 0 *r£ 
1 0#&rt^rt;W<=i-;l/ ( 1 0 1 0 3 M) *3^fflMT*S(Wlctft# 

gltfr^, a«Mk^«5©JStt«fi* (K,i) **a6fco 



£2 'J vgSftJSfiittffl (in vitro) 





K B (nM) 


M 2 /M 3 






USSffllo 


1000 


6.3 


160 




610 


0.95 


640 


Hffi0»|2O 


2100 


1.6 


630 
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1-A) 7yhm«jSff$)t9^ffl (i. v. ) 

8- 1 lilM (3 8 0- 4 2 0 g) ©7y 7 -^K-iJ^|tt7 7 h£<7 

(7 5 0 mg/kg, i. p. ) Rtfa-? n -5o-x (37. 
5mg/kg ( i. p. ) tJft»U «fifi:*-a-U*ffAU e Jfc, 

(5mg/body, s. c . ) K«k 0 R^^CflifH Lfcft, 
Pulmonary Mechanics Model 6 

(Buxco) *ffl^TAX*»TKT«Jltttt:*»ftUfc a ttfttoTO^ 
5»fflRtftti*5&fcfc;tel*S7-fe*-^=i rj > (5 0/zg/kg, i. 

v. ) mn<D*mmvL*MfeL, mtmw&HB^mofmmmtzm- 

UtiJU :n^l0 0%iU; o 3> hD->H?l:isiU7-l:f^3 'J >g§ 
^it«i#W^5 096J=»«rj-r5ffl«*ED,oMi:£«U ttftttff®' 
fflSS^TO J: ») ^ p f h JIWf*ffl l^T E D 5 o«**tb Lfco 
1-B) 5v hiC*Jtf«Sl*XJ£»ftffl (p. o. ) 
&tfe8j»£lla&#Urt:s 8-1 liiftfc (380-420 g) 

^K-u^-^ant5yh*ft4307jafc < k»)i. v. m*£m®«in« 

(50/zg/kg. i. v. ) m&ommffiLm&MTtLt:,, 3>hn-;U 
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$3A^iJ >g®fcfiimm (in vivo) 





twmnm <mg/Kg) 


1 V 


DO 




0.033 






0.032 


022 




0.040 


0.37 




0.37 


0.95 


atoropine 
ipratropium 


0.0043 
0.0015 





2) -iziztsvzmmictt&ftm (p. o. ) 

12-2 4*rRU (1 0 - 1 5 kg) ©Ittth'-^^^^^h^^f 
^-;V (3 0mg/kg, i. v. ) TJfclM^ flfflfrt-a-l'*** Als 
/tf=iU:'RAIJ!38itt*fc«koT, SUaoJKStt VRAM) * 

*gP»# (lmg/kg) U tft#4«ffflft{c||Ky*=iU >8RA»I^U 

shift ffi = — 

>f3»J >RA»««ttM\ ^xX httS!!TX K77TCK- 
6 1 OOHS^H^ffo/:, ftAK&Xli, Hftyta'J £S 
4«*CT> 4 0 0 0 0 a g/ra 1 <!: <9 2 0 0 0 0, 1 0 0 0 0, 
5000> 2500, 1250. 625. 312. 5, 156, 7 8/ig/ 
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2M 4 9K&it*ft«3&«ftffl (gas*) 





**="J ^RAISfgRB (lmg/Kg. P.O.) 


shift Aii WlfiOT) 




21 




>69 


f&ttfl|26 


>64 



imam ; inucMk a3*s^ft«$wffjffi*i 
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a, MtK'J a x ?x>® % ?i>i=tMJ->^ t Ko+-> 

7°p tVH?/UP-x, y/Utfh^k v;H:^>BlltelSxxf-;K tf'JVA 

MM* mmu mm l < (i&gWFoiijgwH : mz.tf •> p •> -rak x >j * 
status?* otu < > mz®&iz± ^xttmmi^&m^^ £ -a 

©fife, xr p •/- A^g L < iifti»»5lcKAW^X«Sfl4S : L < 
cti^OTOlix *3&iD!<D<l:£flJ*£36*l® 1 . 0-10 0M%s ff* 

t<m. o-6 0M%©iij£-?£w-r<5-<fc*<-e#*o c*i£©m 

^ictontts^ -»Kentt#©*^x nsLki BhtzQs o. i~ 
i o omg/kg^iH&nifcfttfT, tttmnft^om&it, 0. 

00 1-1 Omg/k g£ 1 -&[5]l;:##T&#*-S©jWf 3 Us 
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(2R) -N - f I - (4-S?J\,-3-^>t-)1) 
M -2- r (1 R) -3. 3-^7;Urt-p->?p^>^;i/j -2-h Ko 



10 



O ?" N 



Xfl I • 1- (4-/f-;l/-3-^>-f— )l) -4-bX'J K>g)M 

k> • -mm*. • -TfcftBa 2 . 5 g ©7-tr m ;u 

15 0ml MKJKSW 'J 1 g, 5-7at-2-yf;l/-2-^> 
15 fV2. 62g^3i7^>J-?A8 00mg«Dox, 3 B$fflft]%j9diE 

182. 4 — T ^ y 1 — 1 — (4-y^-;U~3— ^>-r^.;U) hXiJy>QA 
20 jj£ 

l - (4 ^;l/-3-^>7 L -;I/) - 4- f^'J K>2. 2 g o^ 
y-^60mljS»KilF»T>t-^Al. 1 g, S>7 h 

>;<7A8 6 omg*m»cTiH^* % RfflKT-ifta^Lfc, 

*«ES*«, 1 NMl:t p H = 3 i I ^if^i-f W Lfc 0 *)f 

(2R) — N— ri- (4 3 -^vf-JtO b vs U y 
^=J— rQk] -2- f (1R) -3. 3-^7;^n->^p^v»;u1 - 
2-h KP*i/-2-7x-;>t/7-t? YT 5 K(P£Hifr 



30 
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(2 R) - [ ( 1 R) -3, 3 -is7 Jl*v i/ ? vOJ-Jl] -2-fc Kn 
+ >-2-7x-;l/^SS7 5mg(DN, N-vM ?Jl*JlA7 i K3ml?g 
ftfcMKT, l, l' = ^y*-;u5 5mg£ta;t|p]i&ic 

x2mmmwuz 0 B.fcmiz^z4-7i y-i- (4->f-;w~3-^> 

l^<J^>6 0mg N ^;UT 5 / f'J > 5 m g fcflS&fa 

(K i e s e 1 g e 1 ™ 6 0 F» 4> Ar t 5 7 4 4 (y;U*tt»!) ?dd 
*;t,A/y *7-;U= 10/1) ICTfflMlU ii^23mg«l3 

•H-NMR (CDC 1 3) tfppm) : 1. 3 2- 1. 5 0 (2H, 
m), 1. 6 0 (3 H, s). J. 68 (3H. s). 1. 58-2. 34 
(1 2 H, m) . 2. 43-2. 49 (1 H. m), 2. 73-2. 82 
(3H, m) . 3. 23-3. 36 (IH, m) , 3. 48 (1H. 
brs), 3. 6 2-3. 7 3 ( 1 H, m) , 5. 0 3-5. 0 8 ( 1 H, 
m), 6. 29-6. 33 ( 1 H, m) , 7. 25-7. 39 (3H, 
m) . 7. 5 4-7. 5 7 (2H, m) 

ffi#8?fi£FAB-MS (m/e, (C 2 < H,« F 2 N 2 0, + H) * t LT) : 
4 2 1 

( 2R) — N— n - (4-^;U-3-^>x_;t/) hXUv>-4-^ 
/H -2- [ (IS) -3. 3-i?7^o->»p^vfjH -2-bKo 
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(2R) - [(IS) -3, 3-^7;U>J-p->^ D ^>^;u] _ 2 -t K 

'H-NMR (CDC 1 s, <5ppm) : 1. 60 (3H. s) 1.6 8 
(3H. s) , 1. 3 5-2. 4 8 ( 1 5H, m) , 2. 75-2. 86 
(3 H. m) . 3. 2 2 - 3. 3 6 ( 1 H. m) , 3. 4 8 ( 1 H. 

brs) . 3. 6 1-3. 7 6 ( 1 H. m) . 5. 0 3-5. 0 8 (1H. 

m) , 6. 27 (1H, d, J = 8. 0H 2 ), 7. 26-7. 40 
(3H, m) . 7. 5 5-7. 5 8 (2H, m) 

fiMFAB-MS (m/e, (C 2 < H 3 < F 2 N 2 0 2 + H) "£L"C) : 
4 2 1 

HWJ3 

( 2R) — N— r 1 - (A-/ I) ^ >- 4 

)V) -2- [ (1 S, 3 S) -3-7;^py^/<>f;| / ] -2-h Ko 
^■/-2-7x-;i/7-bh7: KRQt (2R) -N- \\- (4 

3-^>x-;M t^u^>-4-^;L i - 2 - r ns g_gj -?--7 




(2R) - [ ( 1 S) -3-7il/tDy^a^>^] - 2 - fc Kn + 
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( 2R) -N- fl- (4-^^;u-3-^>x~;U) ^'jyy-4->f 
;U1 — 2 — r CIS. 3 S) -3-7;M-p^?a^>?-;kl -2-bKo 
5 *>-2-7 x-^T-tr N7 ^ K 

'H-NMR (CDCW, <5ppm) : I. 60 (3H, s) , 1. 68 
(3H, s), 1. 31-2. 33 (15 H, m) , 2. 44-2. 49 
(1H, m). 2. 69-2. 81 (2H.ni). 3. 19-3. 30 
(1H. m) , 3. 62-3. 74 (1H. m). 3. 90 (1H, 
io brs), 5. 03-5. 2 8 (2 H, m). 5. 87-5. 91 (1H, 
m) . 7. 2 5-7. 4 0 (3H. m) . 7. 5 3-7. 5 7 (2H. m) 
fiMFAB-MS (m/e. (C 2 «H JS FN,0* + H) * t LT) : 
4 0 3 

(2R) — N— fl - (4-yf-;U-3-^>x^;U) 
is ;U1 -2- [ (1 S. 3R) -2-h Ko 

*->-2-7x-;U7-fc h7 ; K 



20 



25 



1 H — 


NMR 


(CDC 1 


s, d p pm) : 1 . 


6 1 


(3H. 


s) . 


1 . 


6 8 


(3H, 


s) , 


1 . 37- 


-2. 2 6 ( 1 4H, 


m) 


. 2. 


3 2- 


2. 


3 7 


(2 H, 


m) , 


2. 7 5 


-2. 9 0 (2 H. 


m) 


. 3. 


4 3- 


3. 


5 6 


( 1 H, 


m) . 


3. 6 2 


-3. 7 6 ( 1 H. 


m) 


, 5. 


0 4- 


5. 


1 3 


(2 H, 


m) . 


6. 9 1 


-6. 9 5 ( 1 H, 


m) 


. 7. 


2 3- 


7. 


3 5 


(3H, 


m) , 


7. 67- 


-7. 7 1 (2H, m 


) 











fi#A¥t£FAB-MS (m/e. (C 2 ,H 3S FN ? 0 2 +H) tbX) 
4 0 3 



30 



AA -2 


- r (ir, 3S) - 




*->-2 




K&tf (2R) -N- [1- (4-/f\fl/- 


3-^> 


^ •=.;!/) t°^U 


4— OH -2- f (1R. 3R) -3-7 
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(2 R) - [ ( 1 R) -3-7;l/*n->?a^>^;u] -2-b Kd* 

(2R) -N- Tl- (4-y»;U-3-^i/^-;u) 
;W -2- r ( l R. 3 S) -3-7;UM-n-/»D^y^;ul -2-b Ka 
4-->-2-7x.=.;l/7-tr h7 £ K 

'H-NMR (CDC1,. ffppm) : 1. 6 0 (3H. s) , 1. 7 0 
(3H. s) . 1. 3 8-2. 17 (14H, m) , 2. 2 7-2. 3 2 
(2H. m). 2. 70-2. 81 (2H, m) , 3. 19-3. 32 
(1H. m). 3. 63-3. 74 ( 1 H, m). 3. 93 (1H, 
brs). 5. 00-5. 21 (2H, m) , 5. 9 6-6. 0 2 ( 1 H, 
m), 7. 26-7. 38 (3H. m), 7. 55-7. 58 (2H. m) 
fiMFAB-MS (m/e, (C 2 ,H„ F N 2 0 2 + H) 't LT) : 
4 0 3 

(2R) — N— r 1 - (4 -> 

M -2- r (1 R. 3R) -3-7 ;M- p ^qa^^h -2-b Ka 

^S/-2--7x-;U7-t? h7 ; K 

•H-NMR (CDCI 3l 6ppm) : 1. 60 (3H. s) . 1. 68 
(3H. s). 1. 38-2. 32 (6 H. m). 2. 74-2. 88 
(2H. m). 3. 41-3. 52 (1H, in), 3. 63-3. 74 
(1 H. m) , 5. 0 2-5. 2 1 (2H, m) . 6. 9 0 ( 1 H. d. J 

= 8. 2Hz), 7. 2 3-7. 3 5 (3H. m) , 7. 66-7. 69 
(2H, m) 
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®#8?t£FAB-MS (m/e, (C 2 ,H 35 F N 2 0 2 + H) ' t LT) : 
4 0 3 

N— f l -* [ (3 z) - 4 ■ h 'J 7^a y f 3 - e^u 



Ifll. N- (b°^U v>-4->r;U) -2 ->^p^>5 1 ;i/-2-h Kp 

2-->?a^^A'-2-t Ko4r>'-2 -7 x-;PB^K3. 5 l g<D 
N, N-S>yf-/W-wUA7a F4 0ml«l. I* * 
*V-/U2. 6 3g**n«aT2^IBtW*U/:- 4-7^-1- (t- 
7* h + ->*;u#-^) t'^U^V- l£Stfg3. 9 6gx 4-^>5 L ;U7 5 
;t a 'Jy>2 0 0ra g Wi?^ V t: p tT /l/if^l/7 i > 6 . 9ml 

EES* UJ£*ifc»flS* •> U 7A^D7h^7-f- (BBgrSJK : 

^*v>/m&*-m<= 3/D {cT^s2tafe@{*2. 8 4g*ifc, c 

1 0%^K-^^/-^3 Om 1 KjgJBLMKT-Hftft&Lfcd 
IS 2. (3Z) -4-h'j7;^pyf;l/-3-^>f^ t-7>;U 
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(3-t-/f;^7iZ/l/i/iJ;V t+^Dt» M-7*-/U 
t^--7A2. 9 4 g©-r h^fc Kn77>40ml -7 8°CT 

0. 5m I Wblfi^i#aU^^-Mj$t/: 0 EfcKfc's**:/ 

IS 3. (3Z) -4- S U^yl/^n^^yb-.s-^yxy-yUg^Bfr 

(3Z) -4 - h y ^^n./^/u-S-^yx-yU t-^/t// 
7 i -;l/y'JJH-f;H. 4 4 gfif^t KD77y8m 1»«K7» 
\tT h-7 7>;U7>^-7Al. OMf h7tKn75y*«4. 4ml£ 

114. (3Z) - 4-h'j7;^py^-3-/>;>f^ p-h;bJ. 
(3 Z) - 4 - h «J 7>U^-D/^;P-3-^>7 L y-;U4 1 4mgCDb*'J 

us e»tiyta«* •> y 7A^7h?77-f- : 

VK»if;V=9/l) {:T»*L3aift^ft4 1 2mg£f#/c 0 
IS 5. N— fl- C (3Z) -4- Mj7A/tpyf^-3-^>f- 
b°^y v>-4--f;U] -2-->»p^y^;b- 2-t: Kp*S/-2- 
7x-;^7-i? Kg>£Efc 
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2-7x-;U7-t? h7 ; K7 7mgON, N-i'^fM^l'AT S K3ml 
igttic MICT, (3Z) -4-MJ7;^D>f;K3-^>f-^ 
p- HA/iVX;!/**- h7 4mg > jBSK#U 0 2mg, S*j\ti) V 

(Ki ese 1 g e 1 ™6 0 F2M\ Ar t 5 7 4 4 {/j\,9ttM) ?w 

1 H-NMR (CDC 1 3. fippm) : 1. 12-1. 88 (1 6H, 
m) , 1. 83 (3 H. s). 2. 01-2. 1 3 (2 H, m) , 2. 
68-2. 80 (2H. m). 2. 97-3. 10 (1 H, m), 3. 13 
(1H. brs). 3. 6 2-3. 7 6 ( 1 H, m) , 5. 65-5. 72 
(1H, m), 6. 32 (1H, d. J = 8. 5 Hz) , 7. 23-7. 
36 (3H, m) . 7. 59 (2H, d, J=7. 3Hz) 
fi«FAB-MS (m/e. (C 2 < H 3S F , N 2 0 2 + H) ' t LT) : 
4 3 9 

N- Tl- [ (3Z) -4-7il/tD^fJh3-^>T-^] bXiJy 
>-4-^/H _2-->^ p^>f-;i/-2-b Kp*i/-2-7x.=JU7-fe 
K7; K 

mm* 




y)u*u7-t bv*m\ $mM5xm2 - 5 tm&v>J}&i-r&mit& 

•H-NMR (C D C 1 3. <5ppm) : 1. 04-2. 16 (14H. 
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m). 1. 79 (3H, s ) , 2. 16-2. 2 8 (2 H, m) . 2. 
2 8- 2. 4 0 (2 H, m) , 2. 6 6-2. 8 6 (2 H. m) , 2. 
9 4-3. 2 4 (2H. m) , 3. 6 2-3. 7 8 (1 H, m) , 4. 86 
(2H. d, J = 47. 5Hz), 5. 3 4-5. 4 4 (1 H, m) , 6. 
36 (1H, d, J =8. 3Hz), 7. 22-7. 40 (3H. m) , 
7. 5 6-7. 6 4 (2H. m) 

9mm 7 

N— f 1 — \ ( 3 E) -4-7;vtpyf^-3 -^y^-M bf^u 2 
^-A-4)\A -2-i/^o^>^;U-2-b Ko4^-2-7x^7t 




1 . (2E) 2-p<^;l/-2-^>^y->>Ug)^ 
— Seft-tr U > 6 8 lmgO^pny ? > 1 0m 1 jSffil^fflKT«»'fk 
t-7>;l/2. 5m 1 ZtilX.mi&lZT3 0#»#& N 5-^^-2-^ 

^*-9->/fti£x^/U= 2 0/1-4/1) KTflt«!L«jBfl:&ft 1 . 
2 4 g£fcfc 0 

Xg2. (2E) -5-/D^-2->f;l/-2-^>f^ t-7^;l/ 

(2 E) -5-7*0*- 2-/5 1 ;l/-2-^>7 i y-;b3 0 OmgCDN, 
N-^f;l/,t/t/A7; Kl Om 1 dd t -7J-J\/-J **JV>5 > 
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6 0 4mg» 

ISI3. N— f 1 - [ (3E) -4- t-Zf+Jl'it/l-Jl'isVJV**-'/? 
jl-3-s\>r-M bf^'j -J v-4 — f y^l -2 ->»p^>^;1/-2- 
b KP*^-2-7x-;U7-t? h7* Kffl^fiE 

(2E) 2-^^;U-2-^>-f-;U t 

I|i4. N — f 1 - r (3E) -4-7;M-py^;l/-3-^>x-;l/) hf 

7 *<tf- h^:/^7>*-9A3 7kftmi5 9mgfflf h -5 t Kd75> 
3mlg|i:t^a7-'>-7X4A 2 0 0 mg, N- [1- 
[ (3E) -4- t -7^/Ui^ *vU->U;U;f* Wf-yU-3-^Vr- 

7x^1/7 -tr h7^ K3 1 mg > 7-y{tp- hykx>X/l>**- h 2 2mg 

%3i;i,mt>nizmmzftmmmm? n v h y 7 7 * - 

(K i e s e 1 g e 1 ™6 0 F 2S «> A r t 5 7 4 4 (/ JltftW ?dp 
*;UA/y ?y-;u=2 0/1) ktSMBU Mtt&lfel ime^tttt 

1 H-NMR (CDC1 3 , dppm) : 1. 10-1. 76 (10H, 
m) , 1. 7 0 (3 H. s) . 1. 7 6 - 1. 9 5 (2 H. m) , 1: 
95-2. 42 (6H. m) . 2. 72-2. 88 (2H, m). 2. 
9 4-3. 2 4 (2H, m) , 3. 6 2-3. 7 8 ( 1 H. m) . 4. 69 
(2H. d, J = 47. 8Hz). 5. 4 4-5. 5 4 ( 1 H. m) . 6. 
37 (1H, d, J=8. 0Hz) , 7. 2 2-7. 4 0 (3 H, m) , 
7. 5 6-7. 6 4 (2 H. m) 
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ffi£«MfcFAB-MS (m/e. (C 2 ,H 35 FN 2 0 2 + H) • t UT) 
4 0 3 

3H&0IJ8 

(2R) - N — (1 -v^n ^y^;l/y^;i / |f^t;c;>-4^^ ;l/) _ 2 
[(1R) -3, 3 -->7^D^^n^>^/bl -2-b Ka^^-?. 



(2R) -2- [ (1 R) -3. 3-y7;PtD/?n^>f;l/] -2- 

'H-NMR (CDC 1 3 . 5ppm) : 1. 0 3-2. 2 7 (2 7 H, 
m) , 2. 63-2. 71 (2H. m), 3. 21-3. 33 (1H. 
m) . 3. 4 9 (1H. brs) , 3. 6 1-3. 7 2 ( 1 H. m) . 6. 
2 3 (1H. d. J =8. 3 Hz) . 7. 2 7-7. 3 9 (3H, m) . 
7. 5 3-7. 5 7 (2H, m) 
,fi»FAB-MS (ra/e, (C 2B H 3 , F 2 N 2 0 2 + H) - 1 LT) : 



£11019 

(2R) -N- [1 - LL3Ej -4--7;U^py^;u-3-^>^-;bl 
e^U^>-4-^;Ul -2- f (1R) -3. 3-y7^D>>^a^v 
±M ~ 2 — b Kp4">— 2 —7 x— ;PT-t? h7; K 




4 4 9 
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7 N 




(2R) -2- [ (1R) -3. 3 - i?7^qi/?D^^;I/] -2- 

•H-NMR (CDCls, 5ppm) : 1. 3 4 - 1. 5 2 (2 H. 
m), 1. 69 (3H, s). 1. 75-2. 31 (12 H. m) . 2. 
31-2. 4 6 (2H, m) , 2. 72-2. 8 6 (2H, m) . 3. 24 
-3. 38 (1H, m) . 3. 43 ( 1 H, brs), 3. 62-3. 78 
(1H. m) . 4. 69 (2H. d. J = 47. 8Hz) , 5. 42-5. 
52 (1H, m) . 6. 34 ( 1 H, d. J = 7. 9Hz). 7. 24- 
7. 42 (3H, m) , 7. 52-7. 6 0 (2H. m) 
fi«FAB-MS (m/e. (C ? ,H 33 F a N 2 0 2 + H) *t LT) : 
4 3 9 

nmm \ o 

(2R) -N-fl- (6-^f;Vf'Jy>-2-<;Mf^) bT^'jy 
>-4--Ol/l -2- F (1R) -3. ^_z22J^B^LlB^k±M - 
2-b KP^->-2-7x^;l/7-b h7 * K 



III. (2R) — N — v?>-4 -^/U) -2- [ C 1 R) - 

3. 3^2ZJk*J°k2£l<>±M -2-bKo^y-2-7x-^7t 



25 




F' 
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(2R) -2- [ (1R) -3, 3-S?7A/*Di/^D^>f*] -2-h 

3312. (2R) - N— ri- (6-yf-;l/h°'J^>-2-^;by^;U) 

±M -2-hh'p^y-2-7x-Jl/7^K7; KO^Bfc 

(2R) - N— <e*U5»-4— f*) -2- [ (1R) -3. 3-i? 

1 7mg®fh7t KD7 5>2ml*M[C3[JftCTIH»3/£ K 6 - > f- 
;l/fc?U 5?>-.2-*;l//<^7 f k Kl 2mgRO<7K3Ht h 'J 7-fe i/*** 

(K i e s e 1 g e I ™6 0 F 25 ^ A r t 5 7 4 4 (y JVtftM) 
*vbA/y *y-;U= l o/l) i:t»«U MM9mgiifl:H 

'H-NMR (CDCl a , 5ppm) : 1. 3 5 - 1. 5 0 (2 H, 
m) , 1. 72-2. 23 ( 1 OH. m) , 2. 53 (3H, s), 2. 
70-2. 80 (2H, m), 3. 21-3. 35 (1H, m), 3. 59 

(2H, s) . 3. 6 0-3. 7 8 (1 H. m) , 6. 3 1 ( 1 H, d. J 
= 8. 5Hz), 7. 02 (1H. t, J = 7. 6Hz). 7. 18 

( 1 H. d, J = 7. 6Hz), 7. 28-7. 39 (3H, m), 7. 
50 (1H, d. J = 7. 6Hz), 7. 5 3-7. 5 9 (2H. m) 

mmu i 

(2R) — N— [1- g/jU v>-4->f ;H - 

2- [ (1R) -3. 3-v?7;M-p->?p^>^;H -2-bKu4y- 
2-7x^7U7-t? hT; K 
tt*3 
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ft7iv-3-7;bft K*ffli\ ntmi 0x112 tmm^mzxm 

'H-NMR (CDC1 3 , 5ppm) : 1. 3 0- 1. 5 0 (2 H, 
m) . 1. 5 6 -2. 3 0 (1 OH, m) . 2. 6 6-2. 8 2 (2H, 
m), 3. 22-3. 3 7 (1 H, m) . 3. 4 0 (1H, s), 3. 49 
(2H, s) , 3. 61-3. 78 ( 1 H, m) . 6. 2 5 (1 H, d, J 
= 8. 2Hz). 7. 02 (1H. dd. J = l. 1Hz, 7. 6Hz), 
7. 06-7. 12 (1H. m) . 7. 2 2-7. 4 2 (4 H, m) . 7. 
5 0-7. 6 0 (2H. m) 

<6##flgFAB-MS (m/e, (C 23 H 2S F 2 N 2 0 2 S +H) * tbX) : 
4 3 5 

mmm 1 2 

(2R) — N— fl- (3-7U7Uy^;P) fcf^ij yy-A-JM -2- 
[ ( 1 R) -3. 3-/7;l/tpy^D^>f;H -2-h Kp^->-2- 
•7 x-;l/7-t? h7$. K 



25 




F' 



30 



'H-NMR (CDC 1 3 . Sppm) : 1. 3 2- 1. 4 7 (2 H, 
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m) . 1. 73-2. 27 ( 1 OH, m) , 2. 70-2. 78 (2 H. 
m) . 3. 2 4-3. 3 5 ( 1 H, m) . 3. 3 3 (2H, s) . 3. 4 2 
(1H. s) , 3. 6 2-3. 7 5 (1H, m) , 6. 2 6 (1H, d, J 
= 7. 2Hz), 6. 34 (1H, s), 7. 2 7 -7. 4 0 (5H, 
m) , 7. 5 2-7. 5 7 (2H. m) 

ft$MWSFAB-MS <m/e. (C 23 H 2a F,N 2 0, + H) * t l/C) : 
4 1 9 

IM1 3 

(2R) — n— ri- {2^i 2JUkl±M &$±2y=A=dM -2- 

[ (1 R) - 3. 3-i?7^Pi/»p^>»A/1 -2-h Kp*->-2- 
7x_;l/7-fr K7 3 K 



7 5>-2-y;Wrt K*flH\ »l 0IS2 tH«|<o^jcT*IWt 

'H-NMR (CDCh, <5ppm) : 1. 3 5 - 1. 4 9 (2 H. 
m) , 1. 73-2. 25 (10 H. m) . 2. 70-2. 80 (2H, 
m), 3. 23-3. 3 5 (1 H, m) , 3. 4 8 ( 1 H. s) . 3. 49 

(2H, s) , 3. 6 1-3. 7 3 ( 1 H, m) , 6. 1 7 ( 1 H. d, J 
= 3. 0Hz). 6. 27-6. 31 (2H,m), 7. 27-7. 38 

(4H, m) . 7. 5 2-7. 5 6 (2H, m) 
fi^FAB-MS (m/e. (C 23 H F s N 2 0 3 + H) ' tLX) : 
4 1 9 
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mm\ 1 4 

(2R) -N- fl- {2^±2AI±M. fcf'SU y>-4-"f ;H - 
2- r (1R) -3. 3-¥7fo*a>'?a^> : f-M -2-bKP*->- 




fcf'J /y-2-7^fb K*»l\ H»l 0Xg2<!:|H]^©^ft^T^M 

1 H -NMR (CDC 1 3, <5ppm) : 1. 3 9- 1. 5 2 (2 H, 
is m). 1. 75-2. 25 (1 OH, m). 2. 70-2. 80 (2H, 
m). 3. 24-3. 3 6 ( 1 H, m) , 3. 5 8 ( 1 H, s), 3. 61 
(2H, s) , 3. 6 7-3. 7 7 ( 1 H, m) , 6. 32 ( 1 H, d. J 
= 7. 8Hz) . 7. 15 (1H. ddd. J=l. 2Hz, 4. 8Hz, 

7. 6Hz). 7. 2 7 - 7. 3 9 (4 H, m) , 7. 53-7. 57 
20 (2H, m) , 7. 63 ( 1 H. t d, J = l. 8Hz, 7. 6Hz) , 

8. 52 (1H, ddd. J=l. 2Hz. 1. 8Hz, 3. OHz) 

FAB-MS (m/e. (C„H,.F,N,0, + H) " t LT) : 

4 3 0 

25 mmm 1 5 

(2R) — N— [1- (3-^ ^^y-^M fcf^'J ^>-4-^;l/1 - 
2- r MR) -3. 3-v7;U^P'>^d^>^;U1 
2-7x-;V7-b h7 ^ K 

30 
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(2R) -N- (bf^U 4 — T/b) -2- [ (1R) -3, 3-^7 

7 lmg©N. N-i;/m^7; K2m 1 fcttfcMKT, ttftS- 
S h + ->^>y;l/7 4mg, «»*U»>A8 Omg^M, ft 1 2^11^ 

tomam-vir* ^A«ut 0 ««*«es£ L»&nfcsw*»B 

fflli?07h^57^ (Ki ese 1 ge 1™60F 2S4 , 
Art 5 7 4 4 (>;U^*±&!) ^DDt.^A/y^y-^g/l ) |;x» 

1 H — NMR (CDC1 3 , flppm) : 1. 3 2 - 1. 5 4 (2 H. 
m) . 1. 6 5-2. 3 0 ( 1 0 H, m) , 2. 6 8-2. 8 5 (2 H, 
m). 3. 21-3. 39 (1H, m) , 3. 4 2 ( 1 H, s)3. 45 
(2H, s) , 3. 6 2-3. 7 8 ( 1 H, m) , 3. 80 (3H, s), 
6. 27 (1H. d, J=8. 2Hz), 6. 7 6-6. 8 3 (1 H, 
m) . 6. 8 4 -6. 9 0 (2H. m) . 7. 21 ( 1 H, t. J =8. 
OHz), 7. 2 4-7. 4 0 (3H, m) , 7. 51-7. 59 (2H, 
m) 

fi»«l(|FAB-MS (m/e, (C 26 H 3 , F 2 N,O a + H) * t LT) : 
4 5 9 

$mw 1 6 

(2R) — N— (1 -^>^;Pbf^U ?y-4-j,\,) -2- \ ( 1 R) - 
3. 3-^7;M-p->?p^>?-;1/| -2-b Ka^-2-7 ±SJUT± 
h7i K 
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'H-NMR (CDCl a . 6ppm) : 1. 3 5- 1. 52 (2H. 
m) . 1. 70-2. 23 (10 H. m), 2. 70-2. 81 (2 H. 
m), 3. 22-3. 34 (1 H, m), 3. 41 (1H, s) 3. 48 

(2H. s) , 3. 6 0-3. 8 0 ( 1 H. m) . 6. 27 ( 1 H. d, J 
= 8. 0Hz), 7. 24-7. 39 (8H. m), 7. 54-7. 56 

(2H, m) 

MiFAB-MS (m/e. (C 2& H 3 o F 2 N,0 2 + H) * t LT) : 
4 2 9 

mm 1 7 

(2R) — N— [1- (3-yj]/tz}K>^Jl) h'^'J v?>-4--OUl - 
2- f (1 R) -3. 3-->7;l/^p->^p^>f-;Ul -2-fc Yu* : s- 
2—7 jl — 7UT -t? K T S K 
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•H-NMR (CDC 1 3 , Sppm) : 1. 3 4 - 1. 5 2 (2 H. 
m), 1. 52-2. 30 (1 0H, m) , 2. 65-2. 80 (2H, 
m). 3. 22-3. 38 (1H, m) , 3. 40 (1H, s) 3. 72 

(2H, s) , 3. 6 0-3. 8 0 ( 1 H. m) , 6. 28 ( 1 H, d, J 
= 7. 7Hz), 6. 88-6. 9 7 ( 1 H. m) . 7. 00-7. 10 

(2H, m) , 7. 20-7. 4 2 (4H. m), 7. 51-7. 60 

(2H. m) 

fi^FAB-MS (m/e, (C 2 ,H 29 F 3 N 2 0 2 + H) ' t LT) : 
4 4 7 

mm\ 1 8 

(2R) -N- f 1 - (3-^gg^>-?;i/) t'K 'J 'J > - 4 - 4 ;Ul - 
2- r (1R) -3. 3-^7yl/^n->»p^>^1 -2-bKn*:>- 
2-7i- JlT-k bT z K 



igtt3-?cm^>^£ffll,\ Hlfefljl 5 <h|a!1t(3D^a(CT^t^^ 

'H-NMR (CDC1 3 , <5ppm) : 1. 3 3 - 1. 5 0 (2 H, 
m), 1. 60-2. 25 ( 1 0 H, m) , 2. 67-2. 77 (2 H. 
m) , 3. 2 4-3. 3 8 ( 1 H, m) , 3. 44 (2H. s) 3. 63- 
3. 76 (1H, m) , 6. 29 (1H, d, J=8. 0Hz). 7. 
13-7. 40 (7H, m) , 7. 5 3-7. 5 7 (2H. m) 
fi^S¥lFAB-MS (m/e, (C 2S H 29 C 1 F 2 N 2 0 2 + H ) - 1 L 
T) : 4 6 3 




CI 
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(2R) — N— ri- (2 ^ji) bT^'J 2 >- 4- -OH - 
2- T ( 1 R) -3. 3-i^7;l/^-p->^P^yf-;Ul -2-k Ko*->- 
2-7x-;U7-tr H7 ^ K 




'H-NMR (CDC1 3> dppm) : 1. 3 2- 1. 5 0 (2H, 
m) , 1. 5 2 -2. 3 0 (1 0H, m) , 2. 7 0-2. 8 2 (2H, 
m) . 3. 22-3. 36 (1 H, m) , 3. 41 (1H, s) 3. 62- 
3. 76 (1H. m) . 3. 68 (2H, s) , 6. 26 ( 1 H. d, J = 
7. 9Hz), 6. 87 (1H, dd, J = 3. 2Hz, 4. 8Hz). 

6. 92 (1H, dd, J=3. 2Hz, 4. 8Hz) 7. 21 ( 1 H, 
dd, J « 1. 5Hz. 4. 8Hz), 7. 24-7. 40 (3H, m) . 

7. 5 0 -7. 5 8 (2H. m) 

fi#ft?fl|FAB-MS (m/e. (C 23 H Z8 F 2 N 2 0 2 S +H) " t LT) : 
4 3 5 

mmm 2 0 

(2R) — N- T1- (6-7;7k''Jy>-2-^;Mf;l/) bT^'Jv 
>-4-^;H -2- [ (1R) -3. 3->?7yl/^-Pi>^p^>^;u1 - 
2-h Ko*->-2-7x-;U7-t?h7$ K ♦ -im& 
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•2HC1 



%mm2 0©{fc&fottOT©8Sfc- 1 , 2Rtf3©#&TSS!iiUCo 

IS 1 . 6 - t e r t -/f^y7x-;l/-> 'j ;M-^xy f-Jlt?*) -J y- 

6-t Kn + J/^f-A/hTy ^>-2-#;Wf-:>g?x^,l,l. 8 g©N, N- 
*/Mi/W*7 5 K5 5ml jg«|C*KftT> -f i ?V-;H. 4 g, «Hfc 
t e r t-y^-;7ii;^7>3. 9 gfcW&toAMfciT 1 2tifMm 

6-t e r tjzX±Jk^t}^Jk^JklJ J fc° *1 2 >~ 2 
>?-;t/ t e r t -y^^x^x-^t/^'Jyl/Ji-xyl/©^^ 
Itltlfc6-t e r t -7*f/Pi?7*i;l/j/y***->y f-/l/fc°D v 
>-2-7>;l/7K>K8 9 Omg© h/Ux> 3 0 m 1 »KK*MCT, h 'J x 
f-7U7i>0. 63mU tert-7?y-yl/3. 2ml, J?7x-W 
X*U;U7S> K8 8 7mg*«« 1 0 OftfcT l 6l«M!tft#Lfc 0 
Rte«£ft»x?-;i/fcT#*U fi&ftlM*. 1 Ofc?xv»7kiS«, 7k. 
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t>/^xf;l/=4/l) KTflWIU iM^8 6 3mg«if 
<h UTff fee 

X@3. 6 - t e r t ^7±)M3±M£>&=JkZ \JW*y-l-*9 

Xn 2 X-mtz 6 - t e r t yjjjVrS-Jir S J t" U 5> >- 2 - 
-Ol/y^;U t e r t-yf;^7i-;i/->iJ;l/x-fH^\ H5fe^J5 
Xg 3 ^IDmo^fwT^^k^^ig Ufco 

X?I4. 6- t e r t -T^M-fr-za^^T 5 y b°'J >>>-2-^;b 

XH3tWc6-t e r t -7?)l>**->ij >\s#-JU7 i J £D £>>-2- 
y 5 1 mgO?oa*M2ml ftttC^T^ h 'JifAT S > 

0. 1 9m K ±g^b> *f*A/*rjK>. 0 3 2ml^|i|gi:Tl^ 

#1 2 4mg«UlilTifc 0 

Xg5. (2R) -N- r 1 - (6-t e r t -71-jV**i't>Jl'tf-Jl<T 

* ; t° >) V>>-2 -4 )i/ b'^ 'J 2 y - 4 - 4 >H - 2 - 
T(1R) -3. 3-v?7>M-q->»P'<>f-A/l -2-b Ko»->-2- 
7x^/V7-feh7; K<P&fifc 

It4r#/:6-t e r t -7*J]/**r : sfifrtfs.jl7 5 ^ b*»J 5?>- 2 - 

XH6. (2R) -N- [1- (6-7 ^ hTU is>-2— UU±M V 
Agtj :jjs-4-jj£ "2- f(lR) -3. 3-v?7;M-p>?P^:/f- 
;H -2-fc KP*->-2-:7x~^7-t?h7 ; KO&fifc 
IS5TI/: (2R) — N— [1- (6-tert-7fW->AM- 

;ut s j try 2 ->r;M e^u i?>-4-^;u] -2- 

[ (1 R) -3, 3- i>Z> JVXais 5 u^yf- ;U] -2-t Kn + i/-2- 
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'H — NMR (CDsOD, 5ppm) : 1. 76-2. 14 (10 H, 
m) , 3. 2 0-3. 6 3 (5H, m) , 3. 8 5-4. 0 0 ( 1 H, 
m) , 4. 44 (2H, s), 7. 0 7 -7. 3 4 ( 2 H, m) . 7. 
5 25-7. 3 4 (3 H, m) . 7. 58-7. 6 0 (2 H, m) , 7. 
8 9-7. 9 4 (1 H, m) 

<£#»?&FAB-MS (m/e, (C 2 < H ao F , N< 0 2 + H) • t bX) : 
4 4 5 

io SBfttt- 2 

Ml. 6-t e r t -~f *i/jjj\,7£- )IT I J fc°'J ^>-2-^;U 

6-x h + i/rt/W+Cxyl/fc'ij >- 2 -rt S8i£&- lOX 

112 i:PI«0^a5i:T*Wt^i*MiftLfco 

is xg2. 6-t e r t z^±lk£±k£A££JkZJ J £11 5 

tiUt* foist J* 5 0 OmgOx^^H 0ml fSKC^JftT**^*'? & 
* h 'J *A 1 5 Omg*ft]ARfil:t 1 5£|ffl«&Lfc 0 RfcttKIg 1 T 
6- t e r t -^Tfoirtri/tifotf-foT i J h* l J v>-2-^;U^"> 

113. 4 - t e r t - Tj-fo^r ± > Ji ;U#_y|/7 i J - 1 - (6 - 
25 t e r t —rf=f-)\'**c : s-h)\ l >tf.—)\,-7 g y >- 2 --PM ^yU) hf^ 

IS 2 Tiirt: 6-tert- 7*7M-*v/rt/t/iKx;b7 5 / t*U i? >- 2 - 
/• 9 J-)VBlV-±- t e r t -T^M"* i/^;Ut*xy|/7 i / f^'J x>£ 

so Xg4. (2R) — N— fl - (6-7 * J f'J 2>^^lAJkA±M h ° 
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CV) Vy-l-4M -2- [ (1 R) -3. 3-> ; 7;l/^a>>^P^y^ 
)\A -2-b KP*'>-2-7x^.;U7-tr h7 i h'<D&f& 
XW3Tntz4- t e r t -zT?-jV**isJ3Jl<X~Jl7 i^-l - (6- 
tert -7^A/**'>rt;l'fc;l/7 5 y fcTV ^-2-^^^) t'^ 
■J5>>1 6 3mg£l 0%-SK>^y-;)/5mnci§ft?t4 0°C(CT 1 3 
ISRHSftUfco / */-;U£$E@£Uili£ft^ES&©:7np*^A 
1 5 m 1 jgS&iOjcftT h ^ >0. 16ml, (2R) -2- 

[ (1R) -3, 3-;7;Vtoy?n^>f;l/] -2-kFo + ^-2- 

x^W-3- (3-i>/^7 ; /7°P bVl/) rt^tfiM I K7 5mg£ll 

tfdra;U MUizxi. 5\%®ffl$Uz 0 ^m^-y^^-^Mzx^n 

<M!8?8& : ^DDtW^y-/l/= 5 0/1-2 0/1) Kxm® 
U mm<t&®! 1 0 1 mg^Sfeltti: bT^fco 

1 H — NMR (CDC 1 3 , Sppra) :1. 35-1. 51 (2H. 
m) , 1. 70-2. 25 (l'OH, m), 2. 68-2. 80 (2H. 
m), 3. 21-3. 35 (1H, ra) , 3. 41 (2H. s), 3. 52 

(1H, brs), 3. 62-3. 77 (1 H, m), 4. 40 (2H. 
brs) , 6. 28 (1H, d, J=8. 2Hz) , 6. 36 ( 1 H. d. 

J = 8. 2Hz) , 6. 67 (1H. d, J=7. 3Hz), 7. 27- 
7. 40 (4H, m), 7. 53-7. 57 (2H, m) 
IH5. (2R) -N- r 1 - (6-7; / b°'J i>>-2-JJl*TJU) b° 
^'J ^>-4-^;i/1 -2- [ (1 R) -3. 3-^7;M-p>? u^yf- 
)\A -2-bKD^->-2-7x-y[/7th7; K ♦ 2i&i&m<D£;1& 
I*I4Tf#e>n*: (2R) -N- [1- (6 -7 5 / b" U V >- 2 — C /M 

f/H -2- [ (1 R) -3, 3-^7;M-p-/? 
p/^y^vl/) - 2 - b Kn + ^- 2 -7 x-^T-t? h7 $ K^ST&Kcfc'm 
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Ml. 2-t e r t -y^yu^^j/^^-^y ^ ^;Ub''J v 

6 ^b- 2-7;yt , 'JvJ>2g©^DD 3 0ml fulfil; 
t e r t -7f^**i/^,U*'*_ h 5 g*mtLK&7 OVlZijaU L 

^:^>/ft8xf;l,= 20/l) (CT^U^®^%4. lg 

(2R) -N- n- (6-T~ /t^)y>-2-^^ > t^jl) g 
^.;^ > -4-,^ ;1/1 -2- r MR) -3 3-y>7;M-p-^pA^ 
4/1 -2-b Ka*i/-2- 7x-;[/7-tr NT; K ; "^SH*^ ^ 
XMlT*mtz2-t e r t-^;U^+->^^^;U7 5 y-e-y^t- 
K9 OmgiSK^>vV^l 0mg^llE^^6«««tT»t 
fc e ^^^±^^MffS*Liit>n^:^Rj/4- t e r t -7f- 

- 2 0ii4- 5 tu&v-xmKT&mteityzm&uzo 
nmmz 1 

(2R) — N— [1- (6-7^y-4-y |^->tfU>>>-2-'OM» 
;u) fc°^'J-^>-4->r;Ul -2- r (1R) -3. 3-*7;M-p->*q 

-2-fc kp4>— 2-7x-y^h7; V'-mmm 
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6-t Ko*->>f-;u-4 -/ h^tp; -s >- 2 -I) JVtfy&x.J-frZm 

'H-NMR (CD 3 OD, fippm) : 1. 69-2. 21 (1 OH, 
m), 3. 10-3. 70 (5H, m) , 3. 83-3. 97 (1 H, 
m). 3. 9 8 (3 H, s), 4. 30-4. 4 6 (2 H, m) , 6. 
39-6. 47 (1 H, m). 6. 74-6. 89 (1 H, m), 7. 
2 0-7. 3 8 (3H, m) , 7. 58 (2H. d, J = 6. 9Hz) 
<g#fc?t£FAB-MS (m/e. (C 25 H 32 F 2 N, 0 3 + H) * t bX) : 
4 7 5 

m&m2 2 

(2R) — n— n- L3_nZi tMS^2M. 

-2- f (1R) -3. 3-y7;^a^^D^>f^ -2- 



Xfil . N- (t e r t -77-;M-*->a;H-:-;l/) -3. 5-y>?-;I/7 

3, 5-S?>f*TiUVl. 2gOi?**t>2 0ml-l 0M*»ftt 
HJ^ATKiSttl 0ml mmzVt e r t - h 2. 



wet* 




WO 98/05641 



64 



PCT/JP97/02600 



^S2. 1^ 3- (t ert-^fj^^M^7>;) -5-y 
IIlTSfcN- (tert-yfW^;^) -3, 
io 1. 5g, 2, 2* -771:X Wvyfp-h'J;l/) 53mg^Jli^ D 

u mm^m&mi: L&mit&m 2. 8 g ^M^si Lxmtz 0 

^@3. (2R) -N- fl- (3-7? /-5~y^;^>^;w) fc'^.j 
^>-4-Y;H -2- r - 3. S-^^^^a^^ 

15 £1 ~ 2 ~ b Fo» 2 -7 x-^l/T-fcr ^7* K-igg^O^ 

Xg2Tl#fc^k 3-(ter t * ^/t/ 7 5 y) - 

5-^;U^>^£ ffll ,\ ^M2 0©U|itft-l©Xg5. 6<h|H]^CD 

'H-NMR (CD 3 OD, fippm) : 1. 66-2. 11(1 2H. 
20 m), 2. 99-3. 4 8 (3H. m) , 3. 26(3 H, s). 3. 

7 8-3. 9 8 (1 H, m) . 4. 2 8 (2H. s) . 7. 18-7. 6 0 
(8H, m) 

{£#8?f£FAB-MS (m/e. (C 26 H 33 F 2 N 3 0 2 + H) *<h LT) : 
4 5 8 

25 

HSfetfJ 2 3 

(2R) — N— fl - 0-7;M>^;|/) b'^ 'J v? >- 4 - 
2- f (1 R) -3 . 3-v-7;U^a>>^p^>^;Ul - 2 -b Ka*^- 
2-7x-;l/7-tr F-7 ^ K 

30 
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Igl. (2R) — N— r 1 - (3--bn'Oi?M 4-4 
j\A -2- [ (1R) -3, 3"^7^Pi/»P^>»;H -2-hKn 

XU2. (2R) — N — fl- (3-7^ b'^»; f^>— 4 — f 

;H -2- [ (1R) -3. 3-?77M-a->?P'*y?-;H -2-bKo 

2 -7 x£JUZ± ^7 $ Kg>£fifc 
II 1 "Cifc (2R) — N — [1- (3-- ho^ t^U^- 
4-4 JV] -2- [ (1R) -3, 3-^7;^d>^d^>^;U] -2- 
tKo*y-2-7i-;l/7th7; K6. 5mg£#7k^*y -yUfcfctt 

2 metric 6 oTidwmu m i mzmmtz 1 oo°cT^mraa 
p*Mr»mifc, Mmmzm*3m+h w^x-ttMLtz^ mmzm 

'H-NMR (CDCU, Sppm) : 1. 3 0- 1. 4 8 (2 H, 
m) . 1. 5 0-2. 2 5 ( 1 0 H, m) . 2. 6 8-2. 7 8 (2H, 
m) . 3. 2 4-3. 4 0 (IH.ra), 3. 3 8 (2H, s) , 3. 4 3 

(1H, s) , 3. 5 2-3. 8 0 (1 H, m) , 6. 26 (1H, d. J 
= 7. 9Hz) , 6. 57 (1H, dd, J = l. 5Hz, 7. 8Hz). 
6. 65 (IK. d. J = 1. 5Hz), 6. 66 (1H, d. J =7. 
8Hz) . 7. 08 (1H, t, J = 7. 8Hz). 7. 28-7. 39 

(3H. m) . 7. 5 3-7. 5 7 (2H. m) 
fiM^FAB-MS (m/e. (C 25 H 31 F,N.0, + H) 'tLX) : 
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4 4 4 



2 4 

(2 R) — N— fl- (2-7 = b'^'J iyy-A-^M - 

2- r (1R) -3. 3-^7;M-py?p/<>^;i/l -2-fcKa*v- 
2-7x-;U7-t?h7$ K • =#m 



'H-NMR (CDaOD, <5ppm) : 1 . 50-1. 95 ( 1 0H, 
m) , 2. 9 2 - 3. 0 7 (2 H, m) . 3. 0 7 -3. 2 0 ( 1 H. 
m) , 3. 2 4- 3. 3 8 (2 H. m) , 3. 6 7-3. 8 0 ( 1 H, 
m) . 4. 15-4. 2 7 (2H, m) , 7. 0 5-7. 4 5 (9H. m) 
{£#$1f|FAB-MS (m/e, (C „H 8 , F 2 N a 0 2 + H) ' <h LT) : 
4 4 4 

H8M&I2-5 

(2R) — N— Tl- (4-T i ;<>i?/\,) *jy- \ -4 A,\ - 

2- r (1R) -3. 3-^7;U^-p^^p/<>^;Ul -2-bKa*-/- 




♦2HC1 



NH, 
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'H-NMR (CDC1„ fippm) : 1. 3 5- 1. 52 (2 H. 
m), 1. 70-2. 23 (10 H, m), 2. 70-2. 8 2 (2H, 
m) . 3. 23-3. 35 (1 H, m) , 3. 41 (2H, s). 3. 

3 0-3. 7 0 (3H. m) , 3. 6 5-3. 7 5 ( 1 H, m) , 6. 29 
(1H, d. J=7. 4Hz), 6. 63 (2H, d, J=8. 5Hz). 
7. 06 (2H, d. J=8. 5Hz), 7. 2 8- 7. 3 9 (3 H, 
m) . 7. 5 2-7. 5 6 (2H. m) 

fi#ft?fttFAB-MS (m/e. (C ZB H 3 . F 2 N 3 0 2 + H) * t LT) : 

4 4 4 

(2R) -N- [1 - (4-7S ^-3-^ Lf^jVgAj eX'J^y- 
4jz£JV} -2- f (1R) -3. 3-S?7;M-p->?P^>f-;t/l -2- 
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'H-NMR (CDC 1 3, Sppm) : 1. 3 5- 1. 6 0 (2H, 
m) . 1. 70-2. 30 (1 OH. m) . 2. 70-2. 90 (2 H, 
m) . 3. 2 2- 3. 3 8 ( 1 H. m) . 3. 44 (2H, s), 3. 
4 0-3. 6 0 (1 H. m) . 3. 6 2-3. 8 5 (3H, m) , 3. 85 
(3H, a). 6. 36 ( 1 H. d, 3 = 7. 9Hz), 6. 60-6. 
70 (2H. m) , 6. 81 (1H, s) , 7. 2 4 -7. 4 0 (3 H, 
m) , 7. 5 1- 7. 5 8 (2H. m) 

MffiFAB-MS (m/e, (C 28 H3 S F 2 N,O s + H) 't bX) : 
4 7 4 

HM2 7 

(2R)-N-ri-(3. 5-^7 * bf^ij v>>-4-^ 

;H -2- r (1R) -3. 3-->-7;l/^o>>^p/^>^;U] -2-fcKa 



M3, 5-i?-Yw<>?j\,*m\ mmm2 3 tmmotmizxmmit 

'H-NMR (C D C 1 3 , <5ppm) : 1. 3 0-2. 2 0 ( 1 2 H, 
m) , 2. 7 0- 2. 8 0 (2 H, m) , 3. 2 3-3. 3 6 ( 1 H. 
m) . 3. 28 (2H. s) . 3. 44 (1H. s) . 3. 60-3. 73 
(1H, m) , 5. 93 (1H. t. J = 2. 0Hz), 6. 07 (2H, 
d. J = 2. 0Hz). 6. 23 (1H. d, J=7. 5Hz), 7. 
2 9-7. 4 0 (3H, m) . 7. 5 3-7. 5 7 (2H, m) 
MiFAB-MS (m/e, (C 25 H a * F*N« 0 2 + H) ' t LT) : 
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4 5 9 

(2R) -N- n - j5^z£±Jk2^^ll^ldJkl±M b'^'J-^>- 
4 — f -2- r (1R) -3. 3-^7;t/7*-p->?P^>^;l/l ~2- 



Igl. 4 - (t e r t-7f-;l/**i/a;Wg.=.yP7 $7) - I - (6-/ 

2 -7 U;uy fcT^U latest 
4- (tert-yW+^^l'T;;) t^'J v> 2 0 Omg© 
f^t Ko77>Sfft5ml i:fflT5-^^7^ >-3-7^rt K 
0. lml N gfc&0. 0 6m lRtfTk^ifcMJT-tr h hU-^A 
3 1 8mg$M, 1 2Wl/: 0 R«ttKtelDS#***DA, 

S"TSC<hlcJ:0^ffi^«9 1 9 8rag^/: 0 

Ig2. (2R) -N- fl- (5-^;l/-2-7 U/MfvM fc^'Jv 
4 — f /PI -2- r (1R) -3. 3-x7^n>^a^y5 L ;b1 - 

2- h Ka*->-2-7x~;U7-t?h7$ KO&fiE 

Ig 1 "Cg*: 4- (tert --7?fr**i/i3j\,#-j\,7 i J) - 1 - 
(5-^^;l/-2-7 iJWf/W ^^>88mglC 1 0%®Jff»y ? 

/ 2 m i zmuTmz, ® 1 2 wit # u ®* ufc e 

^ft>t^©?oo*;i,Ajg$4ml K (2R) -2- [ (1R) -3. 

3- i?7/U*o ■>>? o^y^A/] -2-h Ko-t i>- 2 -7 i-;l/g^K 




F" 
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59mg, t Ko* F'i77-^93mg, MJxw^O. 

'H-NMR (CDCl a , 5ppm) : 1. 3 5- 1. 5 4 (2 H. 
m) . 1. 60-2. 25 (10 H, m) , 2. 27 (3H, s), 2. 
7 1-2. 8 6 (2H, m) , 3. 2 2-3. 3 6 ( 1 H, m) . 3. 4 0 

(1H, s) . 3. 45 (2H, s) . 3. 6 0-3. 7 6 ( 1 H, m) , 
5. 8 5 -5. 90 (1H. m). 6. 05 ( 1 H, d. J = 3. 
0Hz), 6. 25 (1H. d, J = 7. 9Hz). 7. 26-7. 40 

(3H. m) , 7. 5 0-7. 5 6 (2H, m) 

fiMFAB-MS (m/e, (C i4 H 3 « F 2 N 2 0, + H) * t I/O : 
4 3 3 

mmmz 9 

(2R) — N — [1- (3-^f;K>-;;l/) h'^ 'J it >— 4 — -Ol/l - 
2- r ( 1 R) -3. 3-y7/VtP>»p^>f;|/1 -2-b h'p^y- 
2-7x— ;U7-far LZJLE 




XS1. 4 - (tert -y^;l/>j-4-^7i?;U^;l/7 5 >Q — 1 - (3-y 
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4- (t e r t-^f/P**->*M-^7S;) f^U S?>tJMb3 -/ 

1^2. (2R) -N- fl- (3-;<7-;W<>i?;l/) fcf^t U v^>— 4 — T 
)\A -2- r (1R) -3. 3- : J7J]/*ni/?w*>1-jV} -2-fcKa 

IS 1 t?^fc4- ( t e r t -•7 s f-)\<**isil)VX-)ll' U) - 1 - 
(3->f;K>^) tf^y i?>*ffllNT^»J2 8<b|^«|©^CT^ 

'H-NMR (CDCls. <5ppm) : 1. 2 4- 1. 5 0 (2 H, 
m) , 1. 5 0-2. 2 5 (1 0 H, m) , 2. 33 (3H, s) . 2, 
6 0-2. 8 2 (2H. m) , 3. 2 0-3. 5 5 (3H, m) , 3. 42 
(2 H, s). 6. 25 (1H. d, J = 8. 1Hz), 7. 00-7. 
14 (3H, m) . 7. 19 ( 1 H, t. J = 7. 6Hz), 7. 23- 
7. 42 (3H. m) , 7. 5 0-7. 6 0 (2H, m) 
MUgFAB-MS (m/e. (C 26 H 3z F 2 N 2 0 2 + H) * t UT) : 
4 4 3 

Hfife^J 3 0 

(2R) -N- [ 1 - (4- J Y*l"<y : j)V) e^u ^>-4->r;n - 
2- f (1 R) -3. 3-^7 frltoi/ truly -2-fc Kp*v/- 

2-7 x^kz± bTjJf 




p-T-XT/l'fh K£8H\ &fife0jl 0Ig2 t|S|^l©^j4JCT^H>fb^ 
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1 H-NMR (CDC1 3 , fippm) : 1. 3 2- 1. 4 7 (2 H, 
m), 1. 75-2. 23 (10 H, m), 2. 65-2. 76 (2H, 
m) , 3. 2 2-3. 3 6 (1 H, m) . 3. 42 (2H, s) . 3. 46 

(1H, s) . 3. 6 3-3. 7 6 ( 1 H, m) . 3. 79 (3H, s) . 
6. 27 (1H, d, J = 8. 2Hz), 6. 84 (2H, d, J = 8. 
6Hz), 7. 19 (2H. d, J = 8. 6Hz). 7. 28-7. 39 

(3H, m) , 7. 5 2-7. 5 6 (2H, m) 
fi#ft¥fi£FAB-MS (m/e. (C 26 H 32 F 2 N 2 0 3 + H) * t L*C) : 
4 5 9 

m&m 3 1 

(2R) — N— n- (3-7$ y-5-y b*ri/<>'Jjl) b'^'J^>- 
4-4 Jl] -2- f (1R) -3. 3-->-7;U^n->^p^>f-;t/1 -2- 



Igi. 3-ter x^zl±Jk^L2JlJkMBJkZl l±kj£& 

rg^tc, ^ t e r t i . 0 g, 10%'<5W 
A-^9 1 2mg*Jn*7lc*»Ba»TMJCT7^|BHJ|^LA:o KJKjft* 
-t? y 4 h ttg L*tt*«E»* LT> $S4t&ti[[ 1 . 2 8 g * £ L 

112. 3-ter t -•?*A'**i/1jA,tfz.j\,T $ 7-5-y h^v^O 




•2HC1 
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MlT»fc3-t e r t-^h + ^M'-^7W-5-> h + ^E 
§SM^;H. 2 8 gOf>;Ui>8ml^ll-7 8°CT> 1. 0M*^t 
v -ff-AfTfr ;-<?Afh7tKD77 12. 1ml 

;U=7/3) ICTflMBU SjiM2 6 2mg^«lli:bTlfcc 
1*13. 3-ter t -7>JU**i/* JM?_;U7 | y - 5 h*->^> 
^7;i/fh K<P£fifc 

10 IS 2 -CiSfc 3-tert -71- JV** 77 )I>#-)IT ;/-5-^h + >> 
'Ov;U7VU3-yU l 9 4mgO^DD*;l/A l 0m l -MKMSKT, — 

$£&ES£ LTv XIM l 3 2 m g ItHfc. 
IMA. (2R) — N — [1- (3-7^y-5-y Y*i/lvV)V) 
15 'J V— 4 -2- C (1R) -3, 3 -S?7;l/*P ->»P^>f- 

M3Tl§rt:3-t e r t fr$-A/T = y- 5 -y 

^yX7^ft K*ffll\ HMU QJM2KX}?mm2 0©$i&&- 1 © 

20 1 H — NMR (CD 3 OD. <5ppm) : 1. 74-2. 14 (1 OH,- 

m). 3. 00-3. 15 (2H. m), 3. 27-3. 52 (3 H. 

m) , 3. 8 2-3. 9 2 ( 1 H, m) . 3. 89 (3H, s) 4. 32 
(2H, s) . 7. 0 1 ( 1 H, s) , 7. 18-7. 35 (5H, m) , 

7. 5 6-7. 6 0 (2H, m) 
25 {£#»¥fj£FAB-MS (m/e, (C^HaaF^sOs + H) I/O •: 

4 7 4 

H»J3 2 

(2R) — N — ri- (4 -7$ y-3-7;M-pQ^;l/) g^U?>- 
30 4-4 M -2- f (1R) -3. 3-v?7^0'>»P^>fA/1 -2- 
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1 H-NMR (CDCl 3l dppm) : 1. 2 8- 1. 5 0 (2 H. 
m). 1. 50-2. 3 2 (1 OH, m) , 2. 60-2. 80 (2 H. 
m) . 3. 2 0-3. 3 8 (1 H. m) . 3. 3 3 (2 H, s) . 3. 4 5 
(1H. s) , 3. 5 5-3 7 6 (3 H r m) . 6. 2 5 ( 1 H, d. J = 
8. 2Hz), 6. 69 (1H. dd, J = 8. 1, 8. 9Hz). 6. 
82 (1H, dd. J = l. 6. 8. 1Hz), 6. 93 (lH.dd, J 
= 1. 6. 12. 0Hz). 7. 24-7. 4 0 (3H. m) . 7. 50- 
7.5 8 (2H, m) 

fi»FAB-MS (m/e. (C 25 H 3 oF 3 N 3 0 2 + H) * t LT) : 
4 6 2 

( 2R) -N- fl - (6-7 ; 7-4 -y ^Ub°U -^>-2-^;U) fcf^ 
U v* > — 4 — ;!/] -2- r (1 R) -3. 
;H -2-b Kp^^-2-7x~;t/7-b S7 3 k 
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TBI. 6 - ? P o / 4 - y f-^U- 2 -T**)17 ^ / h? U V 
D*;l/A2ml»M[|iMT«Htf-3*"-^0. 0 5m I 1 5OT 

is 2. (2R) -N- ri- y~4~y»;we'j ^ 

>-2-s(Jl) b'^'J ^>-4~^;l/] -2- r (1R) -3. 3-'JyjU 
Tt-ui/^u^yj-JVl -2-b Ka*^- 2 -7 x_;U7-tr h7 5 Kg>£fifc 

HI 1 Tlfc 6 - ^ a a > f 4 - y f ;V- 2 - T-fef ;l/T ^ J \z*)iS> 

IS 3. (2R) -N- n- (6-7^y-4-y £/WQ ^>-2-^ 
h'^'j ^>-4 ->f;t/| -2- r ( 1 R) -3. 3 - : J7Jl*u is? a 

HI2T'#A: (2R) — N— [1- (6 -7-fef-A>7 ; > - 4 f-/Hf 'J 
5*>-2— f/l>) hXiJy>-4W^] - 2- [ (1R) - 3, 3-v>7 
WDi/^n'^f^] -2-bFn^>>-2-7x-^7th7; K 
1 6. 5mg©^;-;HmlMi:3M«t h U * -McjgjfcO. 

5mi*tat x 6 0°c»rn. siwinSMllftUfco B6«*w^x- 

L/Co 8«£Sfff^U®£nfc?t££#IKfflSJi*p-7 h/77>r- 
(K i e s e 1 ge 1™6 0 F 25 « N Ar t 5 7 4 4 (JJl>tWBH) 
*JW*/y ?J-)V= 10/1) KTHMU iHt^l 4mg« 

'H-NMR (CDC1 3 , <5ppm) : 1. 3 0- 1. 5 0 (2H, 
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m), 1. 71-2. 3 0 (1 OH. m) , 2. 33 (3 H. s). 2. 

6 2-2. 7 6 (2H. m) , 3. 2 1-3. 38 (1 H. m) , 3. 29 
(2H. s). 3. 60-3. 7 8 (1 H. m) . 4. 35-4. 51 
(2H. m). 6. 2 6 ( 1 H, s). 6. 35 (1H, d, J = 8. 

1Hz). 6. 45 (1H, s) , 7. 2 5-7. 4 0 (3H, m) , 7. 

5 2-7. 6 0 (2H, m) 

MUFAB-MS (m/e, (C 2S H 32 F 2 N, 0 2 + H) * £ LT) : 
4 5 9 

mnm s 4 

(2R) -N- F1- (3-7;;-4-7Mo^V^l/) b'^'J : Jy- 
4-4)V\ - 2- T C1R) -3. 3-it7j\s*ai/ta^^TJV\ -2- 
h \jv±2= 2 -7 x-/l/T* KT £ K . -jfljt* 



2--7;U^-D-5-y *;U7- U >£ffi i \ i^Sfctfi] 2 2 <h Hao^fcKTS 

■ 1 H — NMR CCD,OD. <5ppm) :1. 68-2. 11 (10H. 
m). 3. 00-3. 50 (5H, m) , 3. 79-3. 90 (1H. 
m) , 4. 3 2 (2H, s) , 7. 18-7. 3 0 (3H. m) . 7. 4 3 

(1H. d, J=8. 4Hz), 7. 5 2-7. 5 6 (2H, m) , 7. 
5 7-7. 6 5 (1 H. m) , 7. 7 3-7. 7 8 ( 1 H, m) 
te#ft¥t!FAB-MS (m/e, (C 2R H, 0 F 3 N 3 0 2 + H) ' tl>X) : 
4 6 2 
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»3 5 

( 2R) — N— Cl- (5-7$ W)V>- 
±-4)V\ -2- [ (1R) -3, Z-y>7 jVJtV's? P^>^;H -2- 



1 H — NMR (CDC 1 3 . 5ppm) : 1. 3 6- 1. 4 9 (2 H. 
m), 1. 57-2. 2 6 (1 OH, m) . 2. 71-2. 78 (2 H, 
m) , 3. 2 4 -3. 3 6 ( 1 H. m) , 3. 4 2-3. 5 7 (5 H. 
m) , 3. 6 6-3. 7 5 (1 H, m) , 6. 24 ( 1 H, d, J = 8. 
1Hz), 6. 51-6. 56 (1H, m). 6. 65-6. 68 (1 H, 
m) . 6. 82 (1H, t. J = 9. OHz), 7. 29-7. 40 

(3H. m) , 7. 5 3-7. 5 7 (2H, m) 
{£#JPM£FAB-MS (m/e. (C»H 30 F 3 N 3 O 2 + H) * t L/T) : 
4 6 2 




mmm3 6 

(2R) — N— fl- (2-7;/-4-^PDh''J^>-6-f7Mf 



)V) h*^ U i> >— 4 — i )V\ — 2 — T ( 1 R) — 3 . 3 - v> 7 yl/* a •> p 
^>^;i/| -2-bKP^y-2-7x^7th7; K 
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'H-NMR (CDC Is. fippm) : 1. 4 2 - 1. 5 4 (2 H, 
m) . 1. 78-2. 26 (10 H, m) . 2. 7 6-2. 79 (2H, 
m) , 3. 28-3. 38 ( 1 H. m) , 3. 42-3. 47 (3 H. 
m). 3. 67-3. 7 5 ( 1 H, m) , 4. 53-4. 56 (2H, 
m) , 6. 3 6 (1H, d. J = 7. 2 Hz) , 6. 3 8 ( 1 H, d, J = 
1. 6Hz), 6. 72 (IH. d, J = l. 6Hz), 7. 25-7. 
39 (3H, m) , 7. 5 3-7. 5 7 (2H. m) 
OTifeFAB-MS (m/e, ( C 14 H 2 , C 1 F 2 N« 0 2 + H) < t I 
X) : 479 

mMW3 7 

(2R) — N — ri- (3-7^ y-5-^pq^>-^) 
4-^OH - 2- f (1 R) -3. 3-y7^tP^^P^>f;l/l -2- 
l:Fp4->-2-7x-;l/7-trl>7; K 




3-?DD-5--hD'<>^7/l/3-yt/92mg0^DPt>^3nil 
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0 . 1 m 1 4 0 OS* Ml- 3 0 tffgjjf 

1 1 9mg*«M*«JHtLTt#fco 

1*12. (2R) — N— fl- (3-7* ;~5-^nD^V^V) hf^'J 
^>-4-^r;H -2- r (1R) -3. 3 -^7;t/*P p^>^ 

Ig 1 -?mtz3-? PO-5-- YvOV)V h£ffl 

i\ mum 2 3 tra*©^tt^Taa«fc^i»**!iiaufc. 

'H-NMR (CDC1 3 , dppm) : 1. 3 0 - 1. 4 4 (2 H. 
m), 1. 73-2. 22 ( 1 0H, m), 2. 68-2. 73 (2H, 
m) , 3. 24-3. 36 (lH.m), 3. 32 (2H, s). 3. 44 

(1H. brs), 3. 61-3. 77 (3H. m), 6. 28 (1H. 
d, J=8. 4Hz), 6. 49 ( 1 H, d, J = l. 9Hz), 6. 55 

(1H. dd. J = l. 7, 1. 9Hz) , 6. 66 (1H, d, J = l. 
7Hz), 7. 2 9-7. 3 9 (3H. m) . 7. 5 3-7. 5 6 (2H, 
m) 

fi»ifiiFAB-MS (m/e, (C„H„C 1 F,N,0, + H) 'ib 
T) : 4 5 9 

HM3 8 

(2R) — N— fl - (4-7^7-3, 5-i?7MP^<>^) bf^'J 
v>-4--OH -2- r (1R) -3. 3-^7;U*p>>£p^>^ 
M -2-bKP»'>-2-7x~;l/7th7S K 
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4-7 U -3, 5-^7;^D^>X7^f ; b KfcfflK Hffiffll OXS 

'H-NMR (CDCh, 5ppm) : 1. 2 4 -2. 2 2 ( 1 2H, 
m) . 2. 66-2. 72 (2 H. m) . 3. 27-3. 41 (4H, 
m) , 3. 6 6-3. 7 1 (3H. m) , 6. 2 8 ( 1 H. d, J = 7. 
8Hz). 6. 77 (2H, d. J = 8. 3Hz), 7. 28-7. 39 
(3H. m) , 7. 5 4-7. 5 6 (2H. m) 

MiPAB-MS (m/e. (C 2S H 29 F, N 3 0 2 + H) ' t LT) : 
4 8 0 

^mmz 9 

(2R) -N- [1- (K>X4Z?v'-jl,-5-'()m-Jl) &<y)V 
>-4-^;l/l -2- f (1 R) -3. 3-^7;M-p^g^>^;H - 
2-b KD^->-2-7x^7^h7= K 




'H-NMR (CD 3 OD, ffppm) : 1. 4 5-2. 2 5 ( 1 0H. 
m). 2. 25-2. 48 (2 H. m), 2. 90-3. 10 ( 2 H, 
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m) , 3. 20-3. 4 2 ( 1 H, m) . 3. 56-3. 7 5 ( 1 H, 
m). 3. 82 (2H, s). 7. 18-7. 40 (4H, m) . 7. 
5 1 -7. 7 5 (4H, m) , 8. 1 7 (1H. s) 
ffi#JJ?ftiFAB-MS (m/e, (C 26 H 30 F 2 N<0 2 + H) *<fcbT) : 
4 6 9 

I»J4 0 

(2R) — N— PI - (6-7Ue'Jy>-2--f;Mf;i/) £HL2 
>-4-^;H -2- (3, 3-i>yA/*u : s9v7*j\,) -2-bKo* 

h7$ K 



(2R) - (3, 3-i>7/M-n->?cJ7>;u) -2 - b Ko**>7 *-;u 
BtiKt 4-7^-1- (6-75 7 fU S»- 2 -- OU* b'^'J v> 
> • 3*BK££ffit\ H»2 0«S- 2CDIS4 <b|§]£S©;/j&KT^ 

'H-NMR (CDC 1 3. fippm) : 1. 2 0- 1. 5 2 (2 H, 
m) , 1. 60-1. 86 (2 H, m) , 2. 08-2. 22 (2 H, 
m), 2. 40-2. 82 (6H, m) , 3. 07-3. 21 (1H. 
m), 3. 41 (2H, s). 3. 60-3. 80 (1 H, m) . 3. 84 
(1H, brs). 4. 40 (2H, brs), 6. 01 ( 1 H. d, J = 
8. 1Hz). 6. 36 (1H, d, J = 8. 2Hz), 6. 66 (1H. 
d, J = 8. 2Hz), 7. 2 8-7. 4 2 (4H. m) , 7. 43-7. 
5 0 (2H. m) 

fiWFAB-MS (m/e, (C 23 H 28 F 2 N 4 0 2 + H) 4 1 LT) : 
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4 3 1 



HSS0I4 1 

(2R) -N- f 1 - (6-7 ;;^U-?v, 2 -^;^^ U ^ 
>-A-4)\A -2- (4. 4-^-7^pv^g/v^>;u) -2-hKn 
**>-2-7 x-;U7-fe- h7 ; K 



(2R) - (4, 4-i?7 ^tni/^D^^i/) -2-t Kq + ->7x — 
is ;HHK£4-TS y-1 - (6-7 5 y tf'J •Jy-2~" f^U 

'H-NMR (C D C l 3 . 5ppm) : 1. 2 0- 1. 9 7 (10H, 
m) , 1. 9 7 -2. 2 2 (4H, m) . 2. 4 4 -2. 6 8 ( 1 H. 
20 m) , 2. 7 0-2. 9 2 (3 H. m) , 3. 42 (2H. s). 3. 

62-3. 80 (1 H, m), 4. 42 (2H. brs), 6. 36 
(1H. d. 5=8. 2Hz) , 6. 62 ( 1 H, d. J = 7. 9Hz) , 
6. 67 (1H, d, J = 8. 2Hz). 7. 2 4- 7. 4 2 (4 H, 
m) . 7. 5 5-7. 6 2 (2H. m) 
25 t^FAB-MS (m/e, (C , s H 32 F 2 N, 0, + H) * £ IT) : 
4 5 9 

H»4 2 

(2R) — N— f 1 - (6-7S yfcf'J 2 H^p v 
M 4-^1/1 -2- r (1R) -3. Z-ityjl*Di/>;a^>3-)iA - 



10 
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2- (4-7;l/^P7x_;b) -2 -b KP4->7-fe HT ^ K 




(2R) - (3. 3-y7;l/tD->?n^>f;l/) -2- (4-7MP7 
-2-b KP*ftHtt*ffll\ II0&0IJ2 0<M1&- 1 <fc|iJ1i©;* 

'H-NMR (CDC 1 3 , <5ppm) : 1. 3 9 - 1. 5 5 (2H, 
m), 1. 70~2. 2 2 (1 OH, m) . 2. 73-2. 81 (2H, 
m), 3. 23-3. 3 6 ( 1 H, m) , 3. 43 (2 H, s). 3. 
65-3. 77 (1 H, m). 4. 43 (2H. brs). 6. 31 
(1H. d, J = 7. 6Hz), 6. 37 (1H. d. J = 8. 2Hz), 
6. 67 (1H, d, 3=7. 4Hz), 7. 01-7. 08 (2H, 
m) , 7. 37 (1H, dd, J=7. 4, 8. 2Hz). 7. 51-7. 
5 8 (2 H, m) 

€£fi?fl!FAB-MS (m/e. (C. H„ F a N,O a + H) * £ LT) : 
4 6 3 

#*0J 1 

( 2 R) — F ( 1 R) -3-**y>?P^>^;l/| -2-b Kp*->-2 

Xgl. (2R. 5R) -2- (t-r^yl/) -5- f ( 1 R) -3-^ 
*y ->?p^>?-;i/| -5-7x^yU-i, 3--^^^v^>-4-^->R 
(2R. 5R) -2- (t-7>;U) -5- [ (1 S) -3 

D. -tf~/< y /> (S e e b a c h) [Tetrahedron, 
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4 1 3 1 3-1 3 2 41 (1 98 4^)] KS£,T&fijcb*: (2R. 
5R) -2- (t-7>;l/) -5-7x-;U- 1, 3 - >J/**v 5 >- 4 - 
^•>5 1 OmgOf h^t KP77>2 0ml -'N+IM *-;U>J >g£ 7 

5 Kim I 8°CT i ;^7Ay-i' 77*DtVl/7S Kl. 5M^*1J- 
5 >»ttl. 7m 1 S-y&Tb, 3 O^Mj^Lfc^y ?o^>f ; 7 

285mgOfh7kKD75>l. 5ml jgftfcflnjU 1. 5ftfflft 
#bfc« RlStt*W»xf-A/|CT^LiaifDffi^7>t-'>A7k»tt, 7k> 

io +t>/psEif;b= 15/i-io/D icr««i/aaft^«**n* 

ft 1 5 Omg, 2 5 4mgabWttKt LT^fco **l-e*l©it{*EK« 
NMRONOEiO^Lfc. 

XS2. ( 2R) - r (1 R) -3-**7^p^>^;1/1 -2-b Ko 
^•>-2-7x -^Mg)^Ei? 
15 (2R, 5R) -2- (t-7**7t0 -5- [ (1 R) -3-#*7^ 

n^7*;l/] -5-7x^-1, 3-^V7>-4-t>6 lmgC 
^^-Wml 1 NTkK^k^ h 'J * ATkM 1 m 1 $ffl£ 
T3l#BB«9^bfco ^^^-^*«ffB*8fc, b*xf7l/ 
x-ir/Uftfr Ufco 7k/I£ 1 NfcRKTKtt £ bT 5>x*7t/x— rA/ffllil 
.20 U Wt8IJi^7kiaKT^->OATS£jftbT^b^4 8mg^ 0 

#%0J2 

(2R) - r (1 S) ~3"^yy»p^>fM -2-b Kp*7- 

25 (2R. 5R) -2- (t-W) -5- [ (IS) -3-ttV->^ 

w<>*M -5-7xx;u-l. 3-5>*+y^>-4-*>*ffll^ # 



#3*0J3 

so (2 R) - r (1 R)— 3. 3-: >»7;1/^P o^>^i/] -2-h Kp 
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Ml. (2R. 5R) -2- (t--f*)\s) - 5- f (1 R) - 3. 3- 
v?7jl/^-p->»p^>f-4/1 -5-7x-;U- 1 , 3-WV7y-4- 

5 (2R, 5R) -2- (t-7^) -5- [ (1R) -3-**7>*P 

^>=f-M -5-7 x-;U- 1 , 3-^+77>-4-^>2 5 6mg© 
?pp*;UA3m 1 ffflftK*»TH7 -Wt^x^l/T S ^ ffi&0. 3 4ml 

III 2. (2R) ~ r (1R) -3. 3-;7;^qy^D^>f;H - 
2-b Kp*->-2-7 x-;bgfcBSg)£fi£ 
is (2R, 5R) -2- (t-7*^;U) -5- [ (1R) -3. 3-^7^* 

p-/^p^>^;u] -5-7i-yu-i, 3-i?**v?y-4-*>&m 

20 (2R) - r (IS) -3, 3-v>7;M-p>>?p^;/^;l/l -2-b Kp 

(2R. 5R) -2- (t-7>;t/) -5- [ (1 S) -3-**y->? 
Q^>f\>l/] -5-7x^-1, 3-^+V7>-4-*^\ # 

25 

(2R) - f (1 S) -3-b Kp a ^S/»;t/| -2-b Kp* 

/-2-7x-;^i 

181. (2R. 5R) -2- (t-7-^;U) -5- r (1 S) -3-b K 
30 p*->^?p^>^;1/] - 5-7 x-;U- 1 , 3"i?W?>"4-ty 
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(2R, 5R) - 2- (t-T*^) -5- [ (IS) -3-**7:>? 
a<y^)V] -5-7x-;l/-l, 3-W/7>-4-^>l 69mg 
<nt9J-)V2m\®mz. *»T**ft^«>*^ HJ7A7 lmg*M 

X82. (2R) - [ (IS) Kd^^>^d^>^;1/1 
io (2R. 5R) -2- (t-y^;U) -5- [ (1 S) -3-h Kn^i/ 

is (2 R) - r (1 R) -3-h Kp^>s/»d^>^] 

(2R, 5R) -2- (t-y^;l/) -5- [ (1R) -3-t+7y^ 
d^>^1/) -5-7i^- 1 , 3-v**V7>-4-*y£ffll\ # 

20 

(2R) - f (IS) -3-7;M-p>^p^>?»;t,1 
(2R) - [ (1 S) -3-t Kn*^>y"n^>^;U] -2-t Kn + 

(2R) - r (1 R) -3-7;t/*p>^p^:/^;l/| -2 -h Ka*>>- 
30 2-7 x-;l/Bfci$ 



WO 98/05641 



87 



PCT/JP97/02600 



(2 R) - [ (1 R) -3-t Fp*->->?u^>?-;1/) -2-tKo* 

mm 9 

2 - > £ T2^y^)V- 2 - h Kp.*->- 2 -7 x -^gfc 

7 x-;l//U 3f + ->^Kxf-;l/2 3. 5g®f h5h FD77> 
2 0 0ml»»l;, *»T2. OMi/^o^yf^wn^^A ^o^-T 
F-i?xfyl/X-fM«7 0ml **TU MKT 3 0#lffl«J*Lfco 

~&M%: V)Vfi ?l.?n-?hr?7>t- (ggBfl&& : V/IHK-X. 
^;l/=3 0/l~2 0/l) ICTiRtglU 2-i/^o^yf;l/-2-bKD 
4-->-2-7x-;P6lF®if-;H 1 g£f4/c, wtl*y^y-^4 0ml \Z 
MKT4N*»4t*hy9A7ki8Jft2 0m 1 £fiO*.> W\&iZT2 
tifffiiim L 5 0 0 Clzt 1 NMHJtf* Lfc 0 y * y -**«JEE®*t*7kS* 4 N 

•ixf;H-f;l'A*t>= 1/1 KTftft t*fift^« 8. 7 
#3T0»J 1 0 

(2 R) - r (1 R) -3, 3-^7;M-p->:7P^>?-;UJ -2-bH'P 

Xgl. (2R. 5 R) -2- (t zlZ±M -5- [ ( 1 S, 2 R, 
5R. 6S. 7R) -3-ttVM)!^^n f 5 . 2. 1. O'-'l fy 
?-8-x>- 5-^1 -5-7x-;l/-l, 3-^4-4-V^ >-4-^- 

(2R, 5R) -2- (t-7^;U) -5-7x-7l/-l, 
>-4-t^32g©f F7tKo77Vl. 1 1 ?§^l=-7 8°CT';f-7 
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k'MVfvUfrTZ Kl. 5MM^>&&1 0 5ml £?IgTU 3 0# 
IB!«#Lfctfe (IS. 2R. 6S. 7R) - h'Ji/^o [5. 2. 1. 
0 2 - 6 ] x-y ^-4, 8 - 3 -t>2 3. 4g©f h5tKo75 

> 3 0 0 m 1 ««[*An7L. Uli 1 . 5 tftSUft Uc„ S«?«*fflF»if-^l=: 

»if-;n:rstta L^awt^tt 3 6. 9 g £SfeHf* «t lt^/c 0 

112. (2R. 5R) -2- (t-7*;U) -5- [ (1 S) -4-** 
V-2-->^P^>r-^1 -5-7x^-1, 3-^^^ V 5 > ^ 4 - 

Him (2R, 5R) -2- (t-T/^W -5- [ (IS, 2R. 
5R, 6S, 7R) -3-**V-8-hU»n [5. 2. 1. 0 2 6 ] 
f 7 ^-8-xy-5-^b] -5-7x-/l/-l, 3-i?**y?>- 
4-tfy2 5. 6gfl)l. 2-^dp^>3 5 Om 1 femzmMEM 
»T1 7 5°CKT7l#l§j«Jf#Uc 0 *rtfJLT*fcB<***aft'vHJ-> 
fcTft#U*mt£*l 1 4 g*Sfe@tt£L*C»fc e 
IS 3. (2R. 5R) -2- (t-7^;l/) -5- [ (1 R) -3-*-* 

XS2T$fc (2R, 5R) -2- (t-y^;i/) -5- [ (IS) -4- 

4-*>l 9. 1 g©^xf-;U7 0 0ml r&miz 1 0 %/n 0 7 ^7 A-j^ 
2. 0 g£fln*. **3?fflftlTfirs. SJEKT 2 B#B5!*# Lfc 0 

its® 1 4 g&s&mftt bxmtz 0 

Xm 4 . ( 2 R) - [ (1 R) -3. 3-v?7;M-p>>?p^>^;l/1 - 
2-b Kp*->-2-7*^;l/ft»(PAift 

XS3TW/C (2R, 5R) - 2- (t-7>;U) -5- [ ( 1 R) -3- 
:**7 •>?D^>^>'1'] -5-7x- Jl- 1. 3-i>:t*75 >-4-:*> 
*JBl\ #^J3tTOcD^^T^k^«!l*S!iiibA:o 
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mm 1 1 

(2R) - (3, 3-i>yjl^ujy^vO^Jl) -2- (4-7MP7 
*-AA -2-b V**i/mt 

(R) -4-7^tD7>f;VWl\ #^miSl&tf#3f0>J3<!:|s) 
#^^J 1 2 

(2R) - (3. 3-^7;l/tPy^a7f^ - 2 - b Kp 2 -7 
XS 1 . (2R, 5 R) -2- (t-7>;U) -5- ( 3 - V ;M~ ± 
>-4 -tyOM 

X^2. (2R. 5R) -2- {Xzl2±M -5- (3 

iai"C*fc (2R. 5R) -2- (t-7>;U) -5- (3-<>v^ 
+ ->-l-hFn+->->^o7'fyl/) -5-7*— 3-S>**V5 
>-4-*V2. 8 2 gO^onW8 0ml »W4-^yf;l/ 

r 5v try i>y2. 6 g^*Dx.[BjMi-T i B#fyjfli#Lfco Rfom-tTiW 

SILfco *»*«Effl*b»6nfcK«©A,+-9->/|iE»if L ^= 1/H 
•> U £ 5 Afltig Lfco »Jfc©&«&£«ffSte Lit b ftfcglig© h 
;Ul>8 Oral **fc£filZT2. 2* -7'/f'X « V7*fu- h 
5 6mgROf**4fc h U -n -7>;UXX'2 . 3ml*M, 1 1 0°C(;T 

p^h^57^- (MIB®J£:^*1f>/ / B*8£x^/U=8 / /l) KTttf*! 
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183, (2R. 5R) -2- (t-ff-)V) -5- (3-**y«>?p7 

-5-7i-;|/-l, 3-v;f*y^>-4-;t:/<D£BE 
Ig2Tl#fc (2R, 5R) -2- -5- (3~^>y;^ 

+ yy^D7*f;b) -5-7x^-1, 3-^t+77>-4-t>l. 

Si U# £ *l£8&© ? d n ^ * > 5 m 1 V } f- * 
lml©^^n^>5 0mlMi;-7 8°CT*¥^U o 
6 3mI^to^T5^Pa^L^5M{:-7 8 Q C™TL, IhJ 

skt 1 5 ftmmw btz 0 fcmmc-giz h y x^ur s > o. smi^o 

M:^\^y/Mx^=8/1) I-T1WSIU 3Wft^«U. 36g 

M4. (2R) - (3 t 3--?7^o->»P7'fi) -2-fcKo* 
->-2-7xx;^(D^ 

1^3-Clf/c (2R. 5R) -2- (t-7>;U) -5- (3-^+V^^ 
vf*)V) -5-7i-;P-l, 3-^^-^75>-4-^>^ffl!,\ #^ 

3 

(2R) - (4, 4-v?7;U:fro^?p/vfc->;t,) -2-hKp4->-2- 
Igl. C2R, 5R) -2- (t-zfl-jl) -s- (i. A-V**-** 
4-:t >g>£gfc 

1. 4-^^4-9— 8-**yXb°P [4. 5] ^77>£fflC\ #3T#!|l 2 
Xf§2. ( 2R, 5R) -2- jt^2±M -5- f4-^^V->^Q/\ 
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XSITII^ (2R, 5R) -2- (t-7*f-;l/) -5- (1, 4-i>** 
tXh'a [4. 5] ^^7-8-^;W -5-7i-/l/-l, 
>-4 -*y8 3mg©7-fe h>4m 1 tK 0 . 4ml M^iC^'iSI'Tp - h 
^>XM>K5 2mg^M5 0°C|CT 1 3 §§P H 1jf # Ufc 0 T-t?h 
ME®£LB1^x^/MiT^frcU fiSfnSSTKs ®*D&il7ki;:TJII&ft#& 

IfI3. (2R) - (4. 4-^7;M-p^p^*WI/) 

II2« (2R. 5R) -2 - (t-7'*;l/) -5- 

pMtWU) -5-7x— S-i>**V?>-4-*>£m\ # 

1 4 

(2R) - [ (1R) -3. 3-t?7;^D'>»n^>f;l/1 -2-bh'p 
XS1. (2R. 5R) -2- (t-7>/l/) -5- f ( 1 R) - 3-fc K 

pjjW ' / >i2 E£i>±ik] -5-7i-ii/-i, 3 -v^^v •? >- 
4-^-yg>^B£ 

(2R, 5R) -2- (t-7**;U) -5- [ ( 1 R) -3-*+v->^d 
^fvl/) -5-7x-;t/-l, 3-v?t+V5>-4-t>4 6mgOt 
'J^Vl. 5ml MCfi&ICt^t Ka*->7 ; 5mg«> £ 

5 5mg$#fc 0 

Ig2. ( 2R. 5R) -2- (t -7**71/) — 5 — I" ( 1 R) - 3. 3 - 
•^7 7l/^-P'>^P^>*/l/) -5-7x^-1, 3-v^^y^>-4- 

ES7 >y{fc*^- A2 0mg©7 0%7«y-ft7f<^- v>0. 
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5 m UJ££$*::*/ST (2R. 5R) - 2- ( t -5- 
[ ( 1 R) -3-t Fn + Wi;y^n^>f;H _ 5 _ 7l ^ yl/ _ 1( 
S-V**y? >-4-*>3 4mg<DV>taa/?yO. 5ml igfl££fln 

XfI3. (2R) - f (1R) - (3. a-V7,\,*ai/>;aKyl-M - 
2-b KP*>>-2-7x~;UftfifrP^ 

(2R. 5R) -2- (t-7*M -5- [ (1R) -3, 3-^7;M- 
u^^u^y^)V) -5-7i^-l, 3 -^^75^- 4 
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( 1 ) [ I ] 



HO— I — C 1 -X— / N- R 2 [ I ] 

m&V^T d 7 'J - ;ug<z>S±®ffi&0 l - 3 ^©7kmi§mi^7;i/*;i/ 

;U7 $ ySTS&SttTOTfeJ^o ) R'li£&© 1~4<®©7)< 

3?tm W7 «y ^Jg^T'SSl $ tlX l *T t> J: t 3 ~ 6 TO <> 7 n 7 A>* 

;H^^U R ! IW 1 -BfiOTk^KT- *<7 -y^HT-Cg^^nTO 

T t> cU 5-15 fflom^(i7tPDORJS8lK{b*XX^ T y A,* 

i¥*> £ B tf *l * 1 ~ 2 fi© 'vr o BFF * 5^n7'i-/l/7 iWfrWB 

S > 'v.t d 7 —)VT ;i/+;HS^f a r y - ;U7 A/^r— ;i/S©aib©ffi 
■atoi-afflo^JS^ttfittr^*^ m^/m-p^a^ >7; 

-hpg> «7^3+>'^;bt:-;H^ '^dY>I^ fi® 
7^3*^ 7 5 / »Xttffitt7A/*;U7 5 y»T*K»*nri>T*> J: 
) *LTX«0X»iNH*S-r o fflU R'&tfR l ®#> 

i.4- ->m®w) { s>nw*x&*®3m*\zttf®$tis 

(2) ArM7^;l/i, f» 'j7^tD/f;l/S x ->7;S, 7kKS. 



WO 98/05641 



94 



PCT/JP97/02600 



fcflFS<F*i-5*a. 

(4) R l *<i/^pyf^ ">^p^>^^S, i/^P's+Wl/g, 2- 
7;M-p>?P7>/Pg > 3-7;M-p</?p7>;Ug N 2. 
Di/^P7*^S, 3, 3-i?7;KDy^D7f;H > 2-7;M"P^ 
P^>?-^g, 3-7;M-pi/?p^> x> a,g x 2, 2-v>7;M-p^p 

3. 3-i?7;M-o->?D^;,f-/pg N 2 , 2, 3, 3-f h 
77;i/tai/^n^>f;i/S > 3. 3. 4, 4 -f- h^7^o->^o^> 
x;i/S> 2-7;M-o-/^p'\*->;u^ 3-7;M-p>>£p^*:wi,g N 
4-7/M*p5/* a^i/;US % 2. 2 -^7;M-p i/jr P's+WI/g, 
3, 3-^7;U^-pi/^p^i/^SX{i4, 4-i>7;M-pi/^p'\*>> 

(5) R , *<2-7yU^-pi/^P7*^;l/g, 3-7;l/toi'^o7'f;H, 
2. 2-v>7;M-p^P7'xA'g > 3, 3-07A/3j-pi/?D7*x;l/g N 
2-7;U^-p->^p^>x>»l/g > 3-7;l/^-p>^p^y^;l/g > 2, 2- 
•^7yU^-ni/^D^>x;US^ 3, 3-i?7Jl*ui'?v'<>1-fo^ 2, 
2, 3, 3-f h7 7yl/tD^?a^>f;l/g > 3, 3, 4, 4 _^^^ 7 
^M-a^o^O^/Ug, 2 -7^p i/^p^+^^S. 3-7yl/^P > 
S'o'N.+ wi/g. 4-7;l/^-p">^p/\4i/^s N 2, 2-v7;M"p>'? 
o^y;H v -3, 3-^7/M-P'>?o^*i/,i,gx<*4. 4->>7;M* 

7 

( 6 ) X # N H T'£> £ lt*JS 1 £JR0ft6<|fcX II *©IS $ ti ^ * 

(7) R*# N ffi«01^6ffl©**W : f*<7^*lHT'-eifi»SnT^Tt) 
<kc>TI25S: 
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R 3 R c 



-Q— C— A— R 6 



R 



L<li->?o7^-;H^tK Ut^liR^R-XI^R^RNi. *n 

(8) R 2 #ffigt© 1 -6»7K^li ; F*<7.y^ ; FTa«|$nTOTfc e t 
I 5 ~ 1 5 <B<Z)tS&|££ U < ttftt$VXDTJl*Jl>^ T)V>r-)^ 

$ ftX C >X J: ^ ■> ? n 7 A/*JlTfr*JU&g L< lii'?n7;Mr>'l/7 

P77Uy-^BS±©ff^©7K^T^i£iiftT;u+^T'g^$n 
X l^X <fc ? a 7 A/fr -^7 JV^JlMm b < li •> ^ a 7 x;t/7 ;U-5r 

(9) R 2 *<0^;US> 7x^f;H, 7x-;U7 p d t*;i/S> 7x-;i/y 

2 - t° U Tfrg, 2 - £ y 2 - fcf »J ^ A- 

^Dtvus. 3 - e y 4 - try x/m^s, 2-f7v'y 

y 2 - -r i ?v y >m 4 - >f * *v y a> f-^g, 3 

- 1°5 7 y ;M ^Ag, 4 - £5 7'J ;m f-Ag % 2-7'j ;m 3 
-7y;M^Ag N 2-k°oy;M^;l^ 3-h'aiJ;Mf;l/S, 2-t" 
y ^ f-ju&s 4 - tr y = it-ji/ 5 - 1* y * ^A 

t7^-;M^Hx 3 -if'J^i^f^ 4-t*y ^v?-;M 
2-*iWf^ N 2 -^>7^x-;uy^-;USXIi2 -<{> 
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KV;M?-/ug (fib. 7x^f^S, 7x^;U7PtVU 

(10) R l ^3, 3-i>7;l/^Di/^p^>f-yi/S-e*f9 > r*#2 -f-x 
-A/>*/US x 3 -fii/^fA^I, 2-7U;M^;i/g, 3-7>J;M 
**** 2 - f'J ^uXiiO^bg «SU Kf-.i-=./M T)\>^ 
7 'J f "J f^Xli'O^/Hosicffilt© 1 ~ 3 fflo 
**IS ; Hi(£lft7;i/*;bg x h >j 7;u:*p y ?k®g N - 

ho£ N fifi7;U3**>*;u»K~;ua N /vnyy^ ffi®7;Lo*vS. 
7; VSX{ifi«ft7;u+^7$ySTS^$*iT^TfeJ:c> 0 ) T&Sff:* 

(11) -83$ [I] t?*$ns^«j^ 

(2R) — N— [1- (4 -y f-;i/-3 -^>-r-;V) t^'J ^>-4--f 
;U] -2- [ ( 1 R) -3, 3-^7Wn«>^D^>f;l/] -2-t Kp 
+ /-2-7xc;l/7^ h7 i K> 

(2R) — N— [1- (4-^f^-3-^>r-;t/) tX'Jy>-4--f 
;b] -2- [ (1 S) -3. 3->>7;M-d a^>^;u] -2-t Ka 
+ ->-2-7x-;U7%h7i Ks 

(2R) — N— [1- (4-^f;l/-3-^>f-;b) tX'J-;>-4-'f 

- 2- [ (1 S. 3 S) -3-7;M-p-/?p^>5^U] -2-t Kp 

(2R) — N— [1- (A-/ 3 >x-;U) f^';^>-4--r 

- 2- [ (IS, 3R) -3-7Wd-»d^>^] -2-t Kp 
*^-2-7x-;U7-b ^ 7 ^ h\ 

(2R) — N— [1- (4-y^;l/-3-^>x-;l/) k°^Uv>-4— < 
;U] — 2 — [ ( 1 R, 3 S) -3-7;l/^Pi/^p^>^;P] -2-t Kp 
+ ^-2-7i-;b7-tr h7 5 h\ 



WO 98/05641 



97 



PCT7JP97/02600 



(2R) -N- [1- (4-^;b-3-^>7^) h°^U^>-4— f 
— 2 — [ (1 R, 3R) -3-7/M-n->?D^>^/l/J -2-hh'a 
*->-2-7x-/U7-b h7; h\ 

N— [ 1 — [ (3Z) -4- MJ7;U^P^f-;l/-3-^>x-;P] f^U 
•/>-4->f ;t/| -2-^*p^>^;1/-2- 1 Kn + i>-2-7x-;UT 
-ir h7 5 h\ 

N— [1- [ (3Z) -4-7;M-py5 L A'-3-^>x~;l/] f^'j^ 
>-4--OI/] -2-'>^7D^>^;l/-2-t Kp*<>- 2 -7 x^;U7-fe 
h7; K> 

N- [1- [ (3E) -4-7;l/^D^^;U-3-^>x-^] tXiJy 
>-4--01/J -2-v^D^>^;b-2-b KP + i>- 2 -7 x-;ur -tr 
H7S h\ 

(2R) -N- (1 -is?v\-7?-Jl>J3-frt:^>) iSy-4-4fr) -2- 
[ (1R) -3, 3-y7MD>»o^>f;i/] Kd + >>-2- 

7x-;U7-tr h7 5 K> 

(2R) -N- [1- [ (3E) - 4 -7;u^-Dy^;u-3 -^>r-;H 
kXU i>>-4-> f^] -2- '[ (1 R) -3, 3-^7;M-pi/y-p^> 

(2R) -N- [1- (6 -/ f-frM*) it>- 2 ^;U) tf^'Jy' 
>-4->f/l/| -2- [ (1R) -3, 3- ^7^p->^ P^>f-;U] - 

2-t KP*->-2-7x^;U7-tr h7 ; h\ 

(2R) — N— [1- O-^i-^M^U) tXtjy>-4-^V] - 
2- [ (1R) -3, 3-i>7;U^P'>^P^>^;U] -2-th'P**>- 
2-7x-m h7i H\ 

(2R) -N- [1- (3-7iJWfib) f^U S?>-4— f-rt/] -2- 
[ (1 R) -3. 3-^7;PtDi/?D^>f;l/] -2-t Kp*->-2- 
7x-;W7-tr h7 ^ K> 

(2R) — N— [1- (2-7'JyMfyl/) tf^'J >>>-4 -<OU] -2- 
[ (1 R) -3. 3~i>yJltaiy^a^y^;U] -2-h Kp*->-2- 
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(2R) — N— [1- ( 2 — tf U t°^U ^>-4->f;U] - 

2- [ (1R) -3, 3-^7;U^-Di/^a^>f-;u] -2-tKo*->- 
2-7 bT i K> 

(2R) -N- [l- (3-> t'^'J ^>-4-f;i/) - 

2- [ (1 R) -3, 3-^7^7f-Di/^n^>^;U] -2-t Ka^i/- 
2-7x^A>7-tr hTi h\ 

(2R) -N- (1 -K'sitfrV^) r>y- A -j )X/) _ 2 _ [ (1R) - 
3, 3-^7;Vtoi/^a^>f;l/] -2-tKo + y-2-7i-;V7t 

(2R) — N— [1- (3-7;i/tD^>v?;l/) tX U i> >- 4 - 
2- [ (1R) -3. 3->7WDi/^D^>f;l/j -2-t Fd+-/- 
2-7x-/l/7-tjh7^ h\ 

(2R) -N- [1- aaKyyji) t"^ U v? >- 4 — ;U] - 

2- [ (1 R) -3, 3-^7;M-p^p^>^;u] -2-t Fo*i/- 
2-7x^;l/7^h7; h\ 

(2R) — N— [1- (2-^i^;Uy f-;U) t'^U •/>— 4 — f /U] - 
2- [ ( 1 R) -3, 3-i>7;M-pi/?p^y^l/; -2-t Ka + i/- 
2-7x-/l/7-feh7; h\ 

(2R) -N- [1- (6-7; J t°'J y>-2--f t'^'J V 

>-4-jJl>] -2- [ (1R) -3, 3-->7;l/^-Di/^a^>^;b] - 
2-t Kn^i/-2-7i^;i/74?(<7; K„ 

(2R) -N- [1- (6-7^y-4-y h + i/f'J 5>>-2--OkXf- 
;U) tXijy>-4->f;b] -2- [ (l R) -3, 3-/7Mo^d 
^>^-Jl] — 2 — t Kp + ->— 2 —7 x— ;WT-t ; h\ 

(2R) — N— [1- (3-T i y-5-/?Jl>^yi?jl,) 
4--T;l/] -2- [ (1R) -3, 3-syjl*n i/^p^y^^] _ 2 - 
t KP + v-2-7x-;l/T-tr hT^ h\ 

(2R) — N— [1- (3-T $ JOitJU) f^'J ->>-4-^;H - 
2- [ (1R) -3, 3-v*7;M-p->?p^>^;l/) -?-tKo^>- 
2-7x-;l/7-t F7; K> 
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(2R) -N- [1- (2-7 $ J^s : J)V) tf^U v?>-4-^ A/] - 
2- [ (1R) -3, 3-v f 7;l/^oi/^o^>^yU] + 

N- [1- (4-7;M>y;l/) k 0 '* 'J i> > - 4 - >OH -2- 
[ (1 R) -3. 3-*J7J\,jtni/9T3l>*jV] -2-b Ko*i/-2- 

(2R) — N— [1- (4-7$y-3-y h^i^OvW e^'Ji?>- 
4 — f -2- [ (1R) -3, 3-?7;i/j*-Di/*o«*>f-/P] -2- 
t Ko*S/-2-7x-;t>7-fchTS K> 

(2R) -N- [1- (3, 5-i?7;;^>^/l/) b*^>J^>-4->r 
;V] -2- [ (1R) -3, 3-^7;M-u>?D'05 L ;l/| -2-b Ko 

(2R) — N— [1- (5->f4/77>- 2-^f/M b'^U^>- 
4-<{}l~\ -2- [ (1 R) -3, 3-i?7^o«>^D^>5 L >'H -2- 
t Kn + ^-2-7x-;l/7t h7 ^ K> 

(2R) — N— [1- (3-/^-JUK>V>Jl) t^ijy>-4->f;H - 
2- [ (1R) -3, 3- s J7fl/*vii'9v'<>*'JU'] -2-hKo+i/- 
2-7x-;l/7-t hT i h\ 

(2R) -N- [1- (4-n + ->^>^) h'^U 4 — f /b] - 

2- [ (1 R) -3. S-i^M-D^o'Of-;!/] -2-b Kp*>- 
2 — 7 x— vUT-tr h7; h\ 

(2R) -N- [1- (3-TS-/-5-^ b + ^V^P) t°^'J^>- 
4->C;i/] -2- [ (1R) -3, 3-y7^o^^o^>f;H -2- 
b h'D + ^-2-7x-;UT-ir hT i h\ 

(2R) -N- [1- (4-7;;-3-7;^p^>^V) b^V^>- 
4-4 JV] -2- [ ( 1 R) -3, 3-i?7^oi/?n^>f-;l/] -2- 
t KD + ->-2-7i-;l'7«bh7; h\ 

(2R) -N- [1- (6-7= ;-4-y 5>>-2— f^/) 

U ^>-4--OU] -2- [ (1 R) -3, 3-i?7/l/* D >^a^>f- 
;U ] -2-kKD+->-2-7i-;l/7-bh7i h\ 
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(2R) -N- [1- (3-7;;-4-7;i/tP^>^) f'OJ^V- 
4--r;Uj -2- [ (1R) -3, 3->>7;M-d->? D^>f-;t,] -2- 
t h'P*>'-2-7x-;i/7-fc|>7i h\ 

(2R) -N- [1- (5-7;7-2-7;WD'<>y;|/) e^'Jy>- 
-2- [ (1R) -3, 3-y7;^oy^D^>f;l/] - 2- 

(2R) — N — [1- (2-7W-4-irnqeiJj?>-6-^^f- 
A/) fM^-4-^]-2-t{lR)- 3) 3-S>7**d**d 
-2-t Kp*i/-2-7x-;U7-trhT= h\ 

(2R) -N- [1- (3-7; y-5-^DD^>-^;U) t*^U^>- 
4--OU] -2- [ (1R) -3, 3-i>7;l/*n p^>^;U] -2- 
t Ka + y-2-7i-;V7t h7 ; h\ 

(2R) -N- [1- (4-7 ; y-3, 5-y7;^o<>y;l/) t^ij 
*>-4->Ot/| -2- [ (1R) -3, 3 - V> 7 A,* u > 7 p ^ >^ 
-2-tKD + y-2-7iz;l/7th7; K> 

(2R) — N— [1- K>X>f > 5-^ *•;!/) t'^tj^ 

>-4-«r/l/] -2- [ (1R) -3. 3->>7;M-d >>y-p^>^;l/j - 
2-t Kp*->-2-7x— ;U7-fe H7-; h\ 

(2R) — N— [1- (6-7^k'iJ-;>-2WWW) f>CU* 
>-4-«f;l/) -2- (3, 3-^7Woy^n7f;l/) -2-th'P* 
■>-2-7x-;U7-t? h7 = K> 

(2R) — N— [1- (6-7;;k , iJyy-2--f;Mf^) fcf^Ui? 
>-4-^;U] -2- (4, 4-i?7j\,*v>i?a'\*i/)\,) -2-tKP 
**>-2-7x-;U7-fc h7; KXtt 

(2R) — N— [1- (6-7;;t , 'Ji?y-2-^Mf;t/) e^'J>> 
>-4--f;!/] -2- [ (1R) -3. 3-y7/I/tny?D^>f;t/] - 
2- (4-7;l/tn7xi/V) -2-t Ko*<>7-t?h7S K"C*5lff5jg« 

(12) -fta [I] 

(2 R) - N— [ 1 - (6 -y ^;Utf U 2 t^ D x 
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>-4->TX>] -2- [ ( 1 R) - 3, 3 -v>7;U*n i/:7 o^>fvl/] - 

(2R) — N — [1- (3-f-i-/M^l/) t'^'J - 
2- [ (1R) -3, 3-i?7A'itai/9u'<>W] 
2-7 x~;l/74r h7 5 h\ 

(2R) -N- [1- (3-7'J;M^;l/) kWJ5?>-4— OU] -2- 
[ (1 R) -3, 3-y7Mai/^D'<>f;V] -2-t KD+f-2- 

(2r> -n- [i- (2-7>j;M?-/i/) tr^>;^>-4— -2- 

[ (1 R) -3, 3-^7WDy?D^>f;l/] - 2-t Ko*->-2- 

(2R) -N- [1- (2 -t*U i^M^yu) t'^D 4 — OU] - 
2- [ ( 1 R) -3, 3-i?7;l/to->?o^>f;V] - 2-t Ko+i/- 
2-7x^;l/7HrF7-; h\ 

(2R) -N- [1- (3-/h*W-?;W tT^'jJ* >-4— OP] - 
2- [ ( 1 R) -3, 3-^7;M-p^o^;/^;l/| -2-tKn^r-/- 
2-7x-A'7-tr h7; h\ 

(2R) — N— (l-^i^fcf^y i?>-4--f/l/) -2- [ (1R) - 
3. 3-> 5 7;l/^-ni/^n^y^;U] -2 -t + 2 -7 x^^T-b 
H7 5 K> 

(2R) — N— [1- (3-y;V^aKyi>jV) t'^'J i? >— 4 — fyl'] - 
2- [ (1R) -3, 3-i>7;l/^-ai/^P^>^;b] -2-tKo + y- 
2-7x-;UT-fe h7; b\ 

(2R) -N- [1- (3-?OD^>i?;l/) tT^U v» 4 — f yl/] - 
2- [ ( 1 R) -3, 3-^7;M-Dv/7a^>f-;l/| -2-t Ko*->- 
2-7 x-;UT-t? h 7 ; K, 

(2R) — N — [1- (2-f-xr.;i//^;b) t^'J 4 -^/l/] - 

2- [ (1 R) -3, 3-^7;M-a£/?Q^>f-;H -2-t Ka*£/- 
2-7x-;l/7th7; h\ 

(2R) — N— [1- (6-7 5 7 f'J v>-2--T;M^;i/) t°^ 'J i> 
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>-4— </U] -2- [ (1R) -3. 3-->7;M-n->7o^>f-;l/! - 
2-b Kn + i/-2-7x-;UT-b K> 

(2R) — N— [1- ( 6 -T5y-4-^ h + J/fcT U >; >-2— * 
tWJ5»-4—f*] -2- [ (1R) - 3 . 3-5>7A*D5/*n 
-2-tKa+i/-2-7i^;l/7th7; h\ 
(2R) -N- [1- (3-7;y-5->f;K>-;;l/) b'^'J^>- 
4-4)1] -2- [ (1R) -3, 3-i^7WDy^^>^] -2- 

(2R) -N- [1- (3-7;M>^) f^U v>>-4--Ot/] - 
2- [ (1R) -3, 3-^7;M-d^d^>^/H -2-kKo*->- 
2-7x-/l/7t K7 ; K> 

(2R) -N- [1- (2-7 i J^ytJjV) fcf'OJ 4 -- OU] - 

2- [ (1R) -3. 3-v7;M-D->?u^>^;i/j -2-tKo + i/- 
2-7jc-^7*h7 ; h\ 

N- [1- (4-7;M>-^) fc'^U >> >- 4 -<f Jl] -2- 
[ ( 1 R) -3. 3-^7;M-p;/?n^>f-,i/] -2-hKn^i/-2- 
7x^;l/7-tr h7; Kn 

(2 R) — N— [1 - (4-7; /--3-y h*i"*>*;W b*^U*>- 
4 — f yP] -2- [ (1R) -3, 3-y7^tDy^D^>fjl/] -2- 
k Kn+y-2-7i^;l/7th7; h\ 

(2R) -N- [1- (3. 5-i>7 U^yVfr) b'^V V>-4 -<f 
;U] -2- [ ( 1 R) -3, 3-/7;l/tDy^p^>f;l/] -2-b Kn 
+ y-2-7i-/l/7th7; h\ 

(2R) -N- [1- (5-y ^;U75>- 2--f;l/yf-;l/) b*^'J*>- 
4 — f yl/] -2- [ (1R) -3. 3 - i>7 A,* vi/jr a sOf-AS] -2- 
b Ko + y-2-7x-;l/7-b h7^ h\ 

(2R) -N- [1- (3-y ^yb^>>f;i/) b*^U ^v-4 ->f ;u] - 
2- [ (1 R) -3, 3-y7;l/tD^^D^>^] -2-b Ko*i/- 
2-7x-^7th7; h\ 

(2R) -N- [1- (4-^+>X>i?;l/) b*^U £?>-4 ->f )V] - 
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2- [ ( 1 R) -3, 3-i?7jU*ai/9us<>*Jl<] -2-b Kp*->- 
2-7x-;i/7* h7$ H\ 

(2R) -N- [1- (3-7 i J-5-/ h*S/Ov>;U) b^'Jv>>- 
4-4 JU] -2- [ (1R) -3, 3-^yjlta : y^aKy^Jl] -2- 
hFD^->-2-7x-;l/7-t?h7; K> 

(2R) — N— [1- (4-7$ ;-3-7;l/to<>^) b*^l>'7>- 
4— -2- [ (1R) -3, 3-v?7;M-D^P^>?-;l/) -2- 

(2R) — N — [1- (6-7;;-4->f^tf'jyy-2->f;l/) b'^ 
ij 5?>-4-> f;H -2- [ (1 R) -3, 3-i>7;M"P->?P^>?- 
;P] -2-hKn + ->-2-7i^V7th7i K, 

(2R) — N— [1- (3-7;/-4-7;l'to's>";;l/) b^'Ji>>- 
-2- [ (1R) -3, 3-i>7;M-o->?P^;/^,u] -2- 
b KP + v-2-7x-;U7-tr h7$ Fx 

(2R) — N — [1- (5-7iy-2-7;i/tD^>-;;l/) fcWJ5?>- 
4-4 )V[ -2- [ (1R) -3, 3-^7;M-p->?p^yf-;l/| -2- 
t Kp + v-2-7 x—*7-fe h7; h\ 

(2R) — N — [1- (2-7i y — 4— ^PPt*'J >— 6 — •< f- 
;W b°^U i?>-4-< T;H -2- [ (1R) -3. 3-y7;Vtoy^D 
-2-b KP^->-2-7x-;U7-b h7$ F> 

(2R) — N — [1- (3-75/-5-?na^V-/;b) t°^')i>>- 
4-4 ;U] -2- [ (1 R) -3, 3-/7;VtP->?P^>^l/] -2- 
b KP*i/-2-7i-;U7-bh7S h\ 

(2R) -N- [1- (4-7^-3, 5-i>-7Jl*us<>isjl) b°^U 
x>-4 --f/l/] -2 - [ (1 R) -3, 3-^7WayjD^>f 
-2-b FP*v-2-7xJi;!/7-b h7 ; F> 

(2R) -N- [1- (*>X4 5-4 J\s/ kX'Jy 

y-4-4)V\ -2- [ (1 R) -3. 3-77;VtD-/^p^yf;H - 
2-b Ko^i/-2-7x-mh75 F. 

(2R) — N— [1- (6-7$ J WV>-2-4 hff-fr) b*^'J^ 
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>-4-^;l/| -2- (3, 3-^7WDy)o^) _ 2 _ t Kn* 

(2R) — N— [1- (6-7;;f'Jy>-2-^W^) t: ^ >J v 
>-4-^T;l/] -2- (4, 4 ->>7;t/^-p p's^v;!/) -2-th'o 
+ ^-2-7x~;U7-tr h7 5 h'Xit 

(2R) — N — [1- (6-7.;;f>)-;>-2-^;Mf;V) f^V^ 
>-4-^;H -2- [ (1R) -3, 3-y7JVtDy^p^>f;l/] - 
2- (4-7;l/to7i^) -2-t Kc7 + ->7-b h7; K-C£>*til*il 

(13) (2R) — N— [1- (6-7^f>Jy>-2-^Wf^) t° 
u?>-4->T;l>] _ 2 _ [ (1 R) _ 3 3-i>7;l/^ni/^D^>^ 
)V\ -2-t Kn + i/-2-7x~;U7Hr h7 5 KXJi^©^W^^$ 

(1 4) H#rpf HStlO-^ [I] ©^^Xli^©^#a<)(CfF^b-7-S 

d5) >M 3 %®m<M5--fz>mm, m^mnmmmmmm. 

ffin^izfto%ffim®mit%8%fem ; mm, mnxn&m&vmiktzmom 
m&mmmfcmmm&vm mm ^femxu^pwtzMzm * 

(i6) is^iie«©-^5t: en oitSMxazom^mzftmLoz 

nmLmn\m**mmn&mz&7i%mm<Dm\t^mm mm, mm® 
mm 

(1 7) (a) Hfta [III] 
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Ar 

HO — I — COOH [K] 
R 10 

Arjiif*5liE«OS**WU R ,0 lift&©l~4i@©7k£]jl 
9 tlTt i> 3 ~ 6 ffl© 5/ * a 7 /l/*/U» 

IKXft 3 - 6 mo i/ {7 a 7 ;US*^-T] $ ft S a -M* >KX t* * © 

HX-^N- R 20 [iv] 
R 20 littit© l~6^©7K^H : ?^>'.y#^T'gm^tLT^Tt> 

u < a«»$nfc i ~2 moim&x\t** vs*wr 5 ~ 1 5 <@ 

-7USXIig&!Ii\ tt*«TOtfWK^fr&tt*»*£a»ft* 1 -2 
<|OVP JR ^F**r 6 ^f- a 7 - ;U7 ;bg^ U < li'vf a 7 U - /U 
77i/^-/Ug ({IU R7 5;i/*;i/£„ 7«J -;i/7;u$-—;i/£, ^dt 
U -7U7-M i /i'g&.U : 'vrD7 U -;U7;U^-;uS©^±©M© l ~3{i 
©**H : fttfilR7^*^i, h l J7;i/*ay^;US > i/77S> Tkffi^ 
-hag. fi|R7^3*^*^-;H6s ^pyyRf, ffi»7;l>3*i/ 
*«»«Krt«»Stlfc7$yS, *«a«U<li^a$tlfcTO7 

IV ) **U -ebTXIiNHXteOfc^-fo ] T*$ft*4fc#«5XI**© 

je<hs^$ii-> R ,o xiiR 2i> ^^^u< {turns titz 1 ~2<i©7k®g 

Xlit+vS*7 yJHBWSHfcU «tt*ftfc7S y*Xti««3ftfcfi 
«7yi/^;i/7 5 ys*^-r5«^«««s©»**ftt\ {g$77u:7*:>rt 
;i/d-:-^SXtt75;w*yu**->*;i/#-;P«*wr4«^^ 7$ yg^ 
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[V] 



W-T^o ] T**ft*<b£%*JM«Hl,fc8U HRS [VII] 

r 20 -l tvm 

(O JJEHRS: [VI] OfcMCftMLttfc HRSC [VIII] 
r 21 -cho [vm] 

r 2 1 iifii® i - 6 mofrm®? &y v %m*x~w& s tix^x *> 

<U^&&4~1 4fl®i^U<tt?meDlijm^l:**l£. 



HX- 





[VI] 
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;l<*7Hk 7 'J -;UT^y-;WS. ^td7'J-Ms ^\xp7 U -;U7A> 
+;H&^fn7'J -;U7;u^;l/g©Jg±©ffit© 1 ^ 3 4H©*3&JS^ 
lifi«87;i/+;us^ h»;7/u*a^^/u» % ^7yg> -hog, 
iS®7;i/p+»>^;i/^;uS > '>dVvbfk ffi®7;io*j/2S % ife&g^ 
L < <*«»3tifc7 5 y b < liftH $ ftfcfi«7/i/*;i>7 5 y 

SX(i7-5;i/+/i/^+->^;i/^-;i/ST'BS6$tiTi>TfeJ;^o ) £8 
-fc 3 T^$ti6^ ! ^<!:j§7C^7>'U+;HtSlC:icN-U ZLXtW&K&b 
T±IS <h FMt ® R ' R 2 ' ©SHJlKlC*ff oZtfrbK *f**JB l £«© 

-»5C c i ] ©^7 y * i , 4 - v>r& u s? >mm#<o9M&mo 

(1 8) (2R) - 2- [ (1R) -3, 3-^7;U^-d->^p^>^ 

(19) 6-ter t -7fvU**£/#;H-;^,>U7 $ y t' V ^ >- 2 -> ? 
7 -;K 6 - t e r t -7^;M-*->#;W-;^7 i / fc'V v>>-2--OU 
yf-;l/ y ^VX^**- K 6-tert-yfm'>*H^T; 
;t , 'ii?>-2-'f;Mf;^D7^ KXIi6-t e r t -7>;u?l-*v/# 



s 
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to 



Ar o 

ho-4— ii-x-< ^n-r2 n] 

R 1 W 



*<7 «y mftmW&ZtlT t *T «fcC Nft*a 3-610^^07 A* Ag£ 
15 c *i*ft 5-15 l^i^ffioniRji^ 7 -5 **/u* % 

man* i ~ 2 ^@o^\r DMT^w-r^^r d7>j -^tjv^jvwb t < « 

fD7 ,J -'^T^+^SR^-r nT 'J -;V7;^r.;l,S©g±©ffi© l 

*^g> 7$y»»-CBJfc$tlTOTfcJ:t%p ) *LTX{iOXl2 
NH^^1- 0 fflU R'RtfR 8 ©^ ^(i^-olt -JsU:©7„*BjC 
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